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TREATMENT OF CANCER OF 
THE CERVIX UTERI 


HE most important advance in the treatment of 

cancer of the cervix is the shift from operation to 

irradiation. This change has been going on gradually 
for some years, and is now almost complete among the leaders 
in gynecologic work. Even those few who still employ radical! 
operation, do not depend on the operation but use irradiation 
also in some form to reach the outlying cancer cells. 

Despite the variety of classifications used and the conse- 
quent difficulties of critical comparison of results from 
operation and from irradiation, there is already apparent 
a definite statistical balance of cure-rate in favor of irradia- 
tion. And that is only part of the story. The radical operation 
has been developed practically to its limit, while irradiation 
is young and still developing rapidly. Again, irradiation 
can rescue many patients who have passed far beyond the 
reach of operation. Again, when depending on radical opera- 
tion it is necessary in even the earliest case of cancer of the 
cervix to subject the patient to very grave risk, whereas with 
irradiation the patient is given a better chance of cure with 
much less risk in all stages. 

My conclusions in this important matter were not reached 
hastily, but through critical study and a long experience of 
practical participation in radical operative treatment and 
in radical irradiation treatment for this disease. I deal with 
the subject from the standpoint of the practicing sur- 
geon, anxious to give his patient every possible chance 
for life. There should be no antagonism of the surgeon to 
radium. It is simply another helpful instrument added to his 
armamentarium. 

Effective irradiation treatment of cancer of the cervix 
is serious and hazardous surgical work. The shift of in- 
struments from the knife to the more deeply penetrating 
radium does not lessen the surgical responsibility. If the 
dosage employed is too large for the particular conditions 


389 


MARCH, 1935 No. 3 


— 
— 


390 American Journal of Surgery 
present in the pelvis, serious injury to 
important organs may result. If the 
dosage is too small, the patient is not 
given the chance for life to which she is 
entitled. The maximum dosage possible in 
a given case depends on a number of 
factors, including the location and size 
of the cancerous mass, the amount of 
involvement of each of the organs in the 
immediate vicinity, the extent and direc- 
tion of ulceration, and the amount of 
fixation of the bladder and rectum by the 
carcinomatous infiltration. The accurate 
determination of these conditions and the 
utilization of that knowledge in effective 
radium treatment, requires a large amount 
of experience and skill in pelvic work. 
While in some situations the radiologist with- 
out special local knowledge may give effective 
radium treatments, in carcinoma of the 
cervix conditions are such that the most 


effective treatment can be given only by one 
with special gynecologic training as well 
as radium training. His special knowledge 
of pelvic anatomy and pathology 


and his 
training in accurate pelvic palpation and 
diagnosis must all be utilized in the 
supreme effort to reach the marginal 
cancer cells with effective radiation. 
There is a tendency among the inexper- 
ienced to regard the use of radium lightly. 
This tendency is encouraged by some of 
the radium-rental instructions given by 
commercial companies, which presume to 
fit the recipient for the safe and effective 
use of this dangerous instrument. It 
would be as reasonable to suppose that 
instructions issued with a scalpel would fit 
the recipient to use it safely and effectively 
in the eradication of cancer. Radium is as 
potent as the knife, and in inexperienced 
hands may produce as disastrous results, 
either in the form of injury to adjacent 
organs or as failure to save a life which 
might have been saved by effective use. 
Of course, irradiation treatment does 
not exclude any work with the knife which 
may be helpful. In special conditions 
some vaginal operation or abdominal 
operation may permit more advantageous 
placing of the radium in its various forms. 


Editorial 


Marcu, 1625 


The important point in regard to any 
operative work employed, is that it shou!d 
supplement irradiation and not displace it. 
Another important point is that any 
experimental work, not established by 
a record of five-year cures, should be 
presented as experimental only. Otherwise 
it may be accepted and used by the un- 
initiated as an established method of cure. 

The most pressing problem just now is 
to bring the benefits of radical irradiation 
treatment to patients generally. The spread 
into general practice of this most effective 
treatment for this disease is very slow, 
There are reasons for this. In the first 
place, cancer of the cervix is very deceptive 
as to the extent of the lesion and the depth 
of penetration. What appears to be an 
early cancer of the uterus is really already 
a cancer of the outlying pelvic structures, 
for whose elimination hysterectomy as or- 
dinarily performed is but a futile gesture. 

A second stumbling block to the general 
adoption of the most effective treatment 
is that many physicians find it difficult to 
understand how any other treatment 
could be more effective than operative 
removal. Now, while operative removal 
is effective as far as it goes, In most cases 
of cancer of the cervix it cannot go far 
enough to remove the outlying cancer cells. 
When only one patient in four can be 
saved by the most radical operation by 
the most experienced pelvic surgeons, 
what chance of cure has the patient with 
this widespread disease when subjected 
to operation by an operator inexperienced 
in this deep work in this difficult situation? 
The result as a rule is removal of little 
more than the uterus, leaving the deeper 
portions of the growth to progress and 
eventually cause death. Dependence on 
such incomplete operation deprives the 
patient of the chance for life which modern 
treatment would give her. 

The treatment given patients with 
cancer of the cervix in any community 
determined largely by the surgeons 
that community. In every case the decisic 
as to the type of treatment is a serious 
matter, for it may mean the difference 
between life and death for that patient. 
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Hence the importance of the clear presen- 
tation, by the educational agencies of 
the profession, of the superiority of ex- 
pert radical irradiation for this disease. 

It seems to me that the clearness of such 
educational presentation and its effect 
in securing such treatment for these 
patients, are both diminished by coincident 
attractive delineation of the radical opera- 
tion, with its wealth of pictorial detail 
which appeals so strongly to the un- 
initiated. Actions speak louder than words, 
and my feeling as to the importance of 
this matter is shown by my declining, as 
per the following letter, an invitation to 
present the radical operation for the 
symposium in this issue. 


St. Louis, Mo. Nov. 27, 1934. 
Dear Doctor Livingston: 

I appreciate the compliment of your kind 
invitation to present the technical features 
of the radical operation for cancer of the cervix 
uter! for the AMERICAN JOURNAL OF SURGERY. 

When this operation was our most effective 
means of combatting this form of cancer, | 
gave much thought and work to the practical 
application of it to the cure of patients and 
to the helpful presentation of its technical 
details for the use of others. However, an 
advance has been made in the treatment of 
cancer of the cervix, which gives the patient a 
definitely better chance of cure than the most 
radical operation by the most experienced 
operators, and a far greater chance than 
operation as carried out by operators in general. 
Irradiation presents so much better chance of 
cure for these patients that it lays a serious 
responsibility on the leaders in this work 
(individuals and journals) to use their energy 
and talents to spread this information through- 
out the profession. 

Feeling as I do, naturally I do not wish to 
further confuse the situation and push the 
radical operation by making a special presenta- 
tion of it, with all the attractive illustrations 
and alluring details to which this operation so 
readily lends itself. In my Operative Gyne- 
cology I expect to retain a description of its 
principles and their application, because of its 
historical importance in the development of 
elective treatment for this disease. But as a 
method of choice in the handling of cancer of 
the cervix today, radical operation as opposed 
to Irradiation is a back number—an obsolete 
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method. However, it will probably take ten 
years yet for this knowledge to permeate the 
profession and bring to the patients generally 
the benefits of the most effective treatment, 
especially if journals and books push the 
operation. 

Of course I appreciate that as an editor you 
wish to present all sides of the subject. This 
rather lengthy letter is simply a response to 
the courtesy of your kind invitation, giving the 
reasons for not being able to accept the same. 

With best wishes in your difficult task, 


H. S. Crossen 


I thought the letter would settle the 
matter as far as I was concerned, and that 
someone else would be commissioned to 
present the radical operation. But Dr. 
Livingston surprised me by patiently 
reading all the literature sent with the 
letter, and then countering with a state- 
ment that he had decided not to present 
the Wertheim operation and with a request 
that I submit an orienting editorial. 

For detailed consideration of the various 
points reference must be made to published 
articles. Briefly, as elsewhere stated, 
present efficiency and future progress in 
the cure of cancer of the cervix are predi- 
cated on the following facts: 

1. The successful care of a patient with 
cancer of the cervix is based upon an 
organized combination of expert services. 

2. The crucial point of attack is not the 
uterus but the cancer cells along the 
pelvic wall. It is these outlying cells that 
must be reached and destroyed, or recur- 
rence is certain. 

3. Irradiation is the most important 
factor in attaining success in this con- 
certed attack on the outlying cancer cells. 
There are exceptional conditions in which 
operative work with the knife also may be 
advisable, but whenever used operation 
should supplement irradiation and not 
displace it. 

4. Too many of these patients are still 
being treated with half-way measures— 
with operations that never reach the 
outlying cancer cells, and inefficient rad- 
ium and x-ray treatments that carry no de- 
vitalization into the distant crucial zone. 


H. S. Crossen. 


PRESENT-DAY TREATMENT OF 
MALIGNANT TUMORS 


Epiror: Epwarp M. LIvINGsSTON, M.D. 


Il. CANCER OF THE CERVIX UTERI, CORPUS UTERI & OVARY 
A SYMPOSIUM 


IRRADIATION OF CANCER OF THE CERVIX 


J. KAPLAN, M.D. 


NEW YORK CITY 


ADIATION therapy is today the 
method of choice in the treatment 
of cancer of the cervix uteri. To be 

effective, however, It must be carried out 
intensively at the first attempt; repeated, 
incomplete treatments seldom control the 
malignancy. 


PURPOSES 


The purposes of this form of therapy are: 
(1) To destroy the local lesion and asso- 
ciated metastatic involvement, if 
any. 

To inhibit the extension of the 
malignant growth to the surround- 
ing tissues, and the formation of 
metastases. 

(3) To prevent recurrence. 


(2) 


TREATMENT 


The method of treatment at the New 
York City Cancer Institute comprises: 

1. Gynecological examination and re- 
moval of tissue from the cervix for 
biopsy. 

11. Preparation of the patient for irra- 
diation: 

(a) Bowel and vaginal hygiene 
(b) Transfusions—s up portive 
treatment, as indicated. 


ut. Pre-radium x-ray therapy: 
(a) X-ray treatment 
(b) Treatment of roentgen sick- 
ness. 
tv. Radium application to the local 
condition. 
v. Post-radium x-ray therapy. 

vi. Follow-up control. 

1. Examination and Biopsy: In order that 
the appropriate method of treatment may 
be planned for, the patient is examined for 
the purpose of determining: 

(a) The extent of the local lesion. 

(b) The amount of extension, if any, to 
the pelvis or other organs. 

(c) Whether the condition calls for 
active or palliative treatment. 

(d) The size of the uterine canal and the 
width of the vaginal vault, so as to properly 
devise the radium applicators to be used in 
any particular case. 

(e) The type of cell and the grade of the 
lesion. For this purpose a small portion of 
the involved tissue is removed for histologi- 
cal study. In our experience, we have 
never noted harm to the patient from this 
procedure. 

11. Hygiene: In order that complications 
may not follow the application of radium, 
associated infectious conditions must first 
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be controlled. The presence of local infec- 
tion mitigates against healing, and at 
times, may cause severe pelvic involve- 
ment. Associated adnexal infection, such 
as salpingitis, contraindicates the use of 
intra-uterine radium therapy. 

In many instances constipation is a 
severe symptom associated with cervix 
lesions. Retained feces may, during the 
course of the irradiation, give off secondary 
rays detrimental to the colon mucous mem- 
brane. Bowel hygiene is essential during the 
course of irradiation and is best carried 
out with mineral oil and a bland cathartic. 
The oil is useful, too, in protecting the 
mucosa of the bowel against the intense 
caustic action of irradiation. When neces- 
sary, especially in the presence of gonor- 
rheal salpingitis, appropriate treatment Is 
instituted before radium is applied. Asso- 
ciated syphilis is treated in the usual 
manner. While radium therapy is an ill- 
advised procedure in the presence of pelvic 
infection, x-ray therapy is not contra- 
indicated; in fact, this type of therapy 
assists in the resolution of adnexal infec- 
tion. When the pelvic infection has sub- 
sided, radium therapy may be instituted. 

Vaginal hygiene is instituted daily in the 
form of douches during the course of the 
x-ray treatment. Douching is carried out 
with only bland solutions, such as saline, 
boric acid, soda bicarbonate, glucose or 
potassium permanganate. 

Transfusions may be required for pa- 
tients who have had repeated hemorrhages 
from the cervix lesion. The number of 
transfusions to be given follows the usual 
surgical criteria. This procedure is best 
carried out before irradiation is started. 
In some cases, vaginal packing is required 
to check the local hemorrhage. 

11. X-Ray Therapy: The x-ray therapy 
is administered in order to attack the 
cancer cells along the pelvic wall, and is 
given with high-voltage x-rays, directed 
through the pelvis in such manner as to 
irradiate the adnexa, the pelvic lymph 
nodes, the inguinal lymph nodes, and the 
uterus. The x-ray therapy may be given: 
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Method (A). By directing the x-rays 
through four pelvic portals alternately, 
anteriorly and posteriorly, a dosage of 100 
to 200 r units* being given to each area 
per treatment, in daily doses, over a period 
of ten days to two weeks, until a total 
dosage of 1000 r units have been adminis- 
tered to each area. This is the method most 
often used by the Cancer Institute at the 
present time. 

Method (B). By directing the x-rays 
alternately through one large pelvic field, 
anteriorly and posteriorly, until a dosage of 
1000 r units have been administered to 
each area. By giving 200 r units alternately 
to each area, the treatment is completed 
in ten days. 

Method (C). By the protracted method, 
l.e. applying x-rays through the pelvis 
with the special factors of heavy filtration, 
long target distance, and over a period of 
many days (from 20 to 30). 

Method (D). Radium pack treatment 
through the pelvis, this being possible only 
where a large quantity, 4-5 gm. of radium, 
is available. 

Treatment of Roentgen Sickness: Some 
patients experience a more or less severe 
gastric disturbance following x-ray therapy 
treatments. In many instances this may be 
avoided by drinking sweetened lemonades 
or grapefruit juices before and after each 
treatment. In others, small doses of 
bicarbonate of soda will relieve the nausea. 
Occasionally, we have found calcium 
gluconate, gr. xv, taken three times per 
day, twenty minutes before meals (prefer- 
ably, on an empty stomach), to be of value 
in relieving roentgen sickness. In severe 
cases, sedatives may be required; and in 
some instances, rectal taps or hypoder- 
moclysis to nourish the patient. 

tv. Radium Therapy: Upon completion 
of the x-ray therapy, the local lesion is 


*“r” is the symbol of x-ray quantity. The “r”’ is 
the quantity of x-radiation which when secondary elec- 
trons are fully utilized and the wall effect of the chamber 
avoided, produces in 1 c.c. of atmospheric air at o°c. 
and 76 cm. mercury pressure a degree of conductivity 
that 1 electrostatic unit of charge is measured at satura- 
tion current. 
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treated with radium. This phase requires 
the insertion of a radium sound into the 
radium devices to the 


uterus and local 


Fic. 1. Radium sound and colpostat. (a) Spring col- 
postat. (6) Rubber cork with (b) Stopper. (c) Plati- 
num shield filter. (d) Radium tube for colpostat. (e) 
Radium tube in platinum shield for cork (6). (/) 
Rubber sound for uterus. (g) Radium tubes for 
sound. 


cervix. Either radium or radon may be used 
for this form of therapy. When radon is 
employed, however, a larger initial amount 
must be used for emanation disintegrates 
constantly (losing one-half its value in 3.8 
days) while radium is practically constant. 

The method of application depends on: 

1. The type lesion of the cervix. 
11. The amount of cervix involvement. 
11. The amount of extension to sur- 
rounding parts. 


Irradiation of Cancer 


Marcu, 


Clinical Types: The method in use at th: 


Cancer Institute for classifying the type: 
of cancer of the cervix is that adopted by 


Fic. 2. Rubber colpostat and cork. 


the Cancer Committee of the League of 
Nations, namely: 

Group 1. Early lesion, limited to the 
cervix with free mobility of the uterus. 

Group 11. Lesion spreading into one or 
more fornices, slight involvement of the 
paracervical and parametrial tissues; uterus 
still somewhat mobile. 

Group 1. Nodular infiltration of para- 
metria with extension to wall of pelvis with 
limited mobility of the uterus; or massiv: 
infiltration of one parametrium with fixa- 
tion of the uterus, with pelvic metastases: 
or isolated vaginal metastases. 

Group tv. Massive infiltration 
both parametria extending to the pelv! 
with involvement of bladder or rectum 
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with marked vaginal extension; distant 
metastases. 


Radium Applicators Emploved: For the 
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ness, extra platinum shields (Fig. 1,¢,e), are 
used to encase the regular tubes, thus pro- 
ducing the required filtration. Two or more 


Fic. 3. Instruments prepared for inserting radium in cervix and uterus showing special long dilators. 


uterus, the radium applicator used (Fig. 1, f) 
is a rubber sound of 3 mm. wall thickness, 
made of pure, metal-free, gum rubber, 
containing radium tubes. Depending on 
the length of the uterine canal, one or more 
tubes in tandem are used in order that the 
whole canal be irradiated. The radium 
content of the tubes varies from 10 to 25 
mg. each, according to the extent and type 
of uterine invasion associated with the 
cervix lesion being treated. The radium 
tubes are filtered with 1 to 1.5 mm. 
platinum. 

The applicator for the cervix is called a 
colpostat (Figs. 1a and 2). It is a rubber 
device consisting of dese corks, two of 
which are joined together by a rubber- 
covered spring. These corks are made of 
metal-free gum rubber and are filled with 
radium tubes whose contents vary from 10 
to 25 mg., and are filtered through 2 to 2.5 
mm. of platinum; however, because the 


usual radium tube is not made of such thick- 


corks are used in each case, depending on 
the extent of the lesion being treated, and 
the width of the vagina. The heavy filtration 
of the radium tubes, and the distance, by 
correct placement and proper packing, at 
which they are placed, mitigates against 
radium necrosis of the tissues nearest the 
applicators and permits intensive irradia- 
tion of the underlying tissues with gamma 
rays, the caustic rays being minimized to a 
large degree. 

Technique of Treatment: 

(1) Preparation 

(2) Anesthesia 

(3) Dilatation 

(4) Insertion of radium in uterus 

(5) Insertion of radium in vagina 

(6) Packing 

(7) Post-radium care. 

The patient is prepared as for any 
surgical vaginal operation. The bowel is 
cleansed with colonic enemas, the vulva 
shaved, and the vagina douched. In some 
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Instances, no anesthesia is required while 
in others, general anesthesia is needed to 
permit proper placement of the radium. 


Fic. 4. Outline showing radium in uterus and vagina 
for example (A). 


In most cases, before anesthesia, a dose of 


morphine gr. 1¢ and atropine gr. 50, Is 
given. Recently, we have found it possible 
to treat our patients under evipal anes- 
thesia which, in our hands, has proved 
quite satisfactory for this purpose. 

The patient is placed in lithotomy posi- 
tion on the operating table as for a vaginal 
operation, the external parts properly 
cleansed, the patient carefully draped, and 
then the vagina cleansed. For this purpose 
we use soap and water, followed by alcohol 
or a mild antiseptic solution such as iodine 
or picric acid. The speculum is inserted in 
the vagina, the cervix exposed and grasped 
with a tenaculum and pulled slightly 
forward, and the cervical canal cleansed 
and disinfected with iodine. 

Dilatation: The uterine canal is then 
dilated to its full length with long, graded 
dilators, beginning w ith No. 18 and dilating 
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until No. 30 French is passed (Fig. 3. 
Mechanical hinged dilators are not em- 
ployed because of the possibility of rupture 
and perforation through a uterus alread 
softened by malignancy and its changes, 
and because such instruments do not 
uniformly dilate the uterine canal for its 
full length to allow for easy insertion of the 
radium sound. Forceful dilatation causes 
trauma to the canal with possible dis- 
semination of malignant tissue. Curettage 
following dilatation is not done in order to 
avoid the hazard of disseminating the 
malignancy present. In rare instances 
where puncture through the _ softened 
uterus occurs during the course of the 
dilatation, no radium should be inserted 
and the patient treated expectantly.* 
Placing of Radium: Following dilatation, 
the uterine canal is then disinfected with 
iodine, the specially prepared radium 
sound is inserted, and alongside of it is 


placed a narrow strip of iodoform gauze 
drain. The cervix is then released and 
pushed back into the vaginal vault and 


the prepared colpostat vaginal applicator 
inserted, the lateral corks being placed on 
either side in the right and left fornix 
against the cervix. The central cork, 
corks, are placed against the cervix proper. 

Packing: The colpostat and corks are 
held in place by iodoform gauze, firmly 
packed into the vagina in such manner as 
to push the anterior vesicovaginal wall 
and the rectovaginal wall away from the 
radium applicators as much as possible. 
This prevents excessive irradiation of the 
vaginal walls and thus minimizes the 
possibility of fistulae. (Fig. 4.) 


* If the procedure has been carried out in an aseptic 
manner, no pelvic operative measures are required; fo: 
in these malignant cases rarely does infection follow 
accidental perforation. The patient is kept in bed i1 
Fowler’s position with an ice-bag placed supra- 
pubic: ally, and morphine given hypodermatically 
quiet the patient and to aid in controlling hemorrhag: 
if it occurs. Several days later (five, usually), radiu: 
may be carefully inserted as originally planned for. 
some instances, perforation follows insertion of t! 
radium sound. As this is sterile when put into t! 
uterus, seldom does harm follow this accident. Healii 
usually follows without difficulty when the radium 
removed. 
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Occasionally, senile atresia of the vagina 
prevents sufficient exposure of the cervix 
and insertion of the colpostat. This usually 
presents itself in the form of circular, con- 
stricting bands. A bilateral slit through 
these bands, either with the scalpel or 
cautery, enlarges the vagina and allows 
for proper placement of the colpostat. This 
procedure prevents sudden rupture of the 
vaginal walls with severe hemorrhage. 

The external urethral meatus is visual- 
ized, the vulva covered with vaseline, a 
tight vulva pad applied, and the patient 
returned to her bed and placed in a 
moderate Fowler’s position. 


Post-Radium Care: A hypodermoclysis - 


of 500 to 1000 c.c. of a 5 per cent glucose, 
in saline solution, is given if the patient has 
lost much blood and has persistent post- 
operative vomiting. The patient is catheter- 
ized every 8 hours if unable to void. The 
retention catheter is rarely used in our 
cases, the patients being catheterized when 
necessary, at stated intervals. 

Diet: Until the radium is removed, the 
patient is limited strictly to a fluid diet. 
This relieves her of any bowel discomfort. 
Sedatives are seldom necessary, for in 
most instances, no pain is associated with 
the radium in place. In most instances, an 
ice-cap, placed over the suprapubic area 
at four-hour intervals, prevents pelvic 
distress. A sudden intense rise in tempera- 
ture may suggest adnexal infection or 
pulmonary involvement, and when it 
persists at a level of 103°F. or over, the 
radium is removed and appropriate treat- 
ment given to combat the condition 
present. 

Dosage:* The radium is left in place long 
enough to give the required, predetermined 


* Milligram bour. The dose or quantity of radiation 
given with the element is expressed in milligram hours 
which is the product of the strength of the applicator 
ind the time of application. 

Millicurie bour. The unit of radon is the millicurie 
which is the quantity of aged emanation that emits the 
same intensity of hard gamma rays as one milligram of 
radium element. The number of millicurie hours is the 
number of millicuries used up multiplied by the factor, 
133, the number of millicurie hours capable of produc- 
tion by the disintegration of one millicurie. 
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total dosage which varies from 5000 to 
8000 mg. hr., depending upon the extent 
and type of lesion being treated. The 


Fic. 5. X-ray showing regular 3 tube radium sound in 
uterus and 3 cork colpostat in vagina. 


amount of radiation applied in the vagina 
and uterus varies from 2000 to 5000 mg. hr. 
each. 

In Group 1 lesions, a total dose of 5000 
mg. hr. to both cervix and uterus may be 
sufficient to heal the lesion. In Groups 1 
and 111, up to 8000 mg. hr. may be required 
to control the lesion; while in Group tv, 
palliative measures alone are feasible, and 
only 3000 or 5000 mg. hr. of radium may 
be required to stop bleeding and possi- 
bly superficially heal the local cervical 
ulceration. 

The radium dosage is figured by mul- 
tiplying the amount of radium used by the 
number of hours it is kept in place in the 
patient; i.e. if we have on hand 55 mg. of 
radium and a dose of approximately 5000 
mg. hr. is planned for, this radium must 
be applied for about ninety-two hours 
(5060 mg. hr.). In Groups 11 and 11, about 
70 to 75 mg. of radium would be used for 
100 to 120 hours to give the larger dosages 
required in these cases. Where radon is 
used, note must be taken of the disintegra- 
tion of the radon, or radium emanation, 
and the applicator must be left in for a 
longer period of time; or, the initial amount 
must be greater than that used when 
radium element is employed. 
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In Group 1: Example “A”: With Radium 
Being Used: 


Uterus....Sound 3 tubes..... 10+ 10+ 5 = 25 mg. 
Vagina. ..Colpostat 3 corks.. 10 + 10 + 10 = 30 mg. 


Dose 5060 mg. hr. in ninety-two hours. 
In the sound, the 5 mg. tube is placed at 
the external cervical os because additional 
crossfire irradiation is obtained from the 
middle cork of the colpostat placed against 
the cervix. (Figs. 4 and 5.) 

In Group 1: Example “A”: With Radon 
Being Used: 

Assuming, for instance, that it is decided 
to use a total dosage of 5000 me. hr. on a 
certain lesion; upon dividing 5000 by 133, 
the number of millicurie hours per milli- 
curie, the quotient 38 is obtained, which 
represents approximately the number of 
millicuries that must be destroyed to 
obtain the required dosage of 5000 me. hr. 
The next problem is to decide what initial 
quantity of randon it is necessary to use. 
This decision is governed by two factors: 


Economy, and the time required. To use up 
38 me., one can start with a preparation 
of 100 me. and in sixty-four hours have 
consumed the required amount of radon; 


but unless one had some use for the 
balance, 62 me., this would be a very 
wasteful procedure. Moreover, the biologi- 
cal effect on the tissues of so large a dose 
in such a short period of time would be 
rather severe. A more economical and more 
desirable therapeutic measure would be to 
start with an initial preparation of 55 mc. 
of radon, and in six and one-half days, 
approximately, the required 38 mc. would 
be used up.* 


Uterus....Sound 3 tubes..... 10 +10+ 5 = 25 me. 
Vagina. . .Colpostat 3 corks.. 10 + 10 + 10 = 30 me. 


In Groups u and 11: Cases in these 
groups require larger dosages. If a dose of 
8000 mg. hr. is required, the formula is as 
follows: 

*See Kaplan, I. I., Practical Radiation Therapy. 
Phila., Saunders, 1931. 


Kaplan—Irradiation of Cancer 


Marcu, 1035 
Example “B”: With Radium Being 
Used: 


Uterus... .Sound 3 tubes..... 10 + 10+ 10 = 
Vagina. ..Colpostat 3 corks.. 15 + 15 + 15 


Total. . 


Left in place for 107 hours, it will produce 
a dose of approximately 8025 milligram 
hours. (Fig. 6.) 

If radon is used, the principles as 
previously outlined are made use of. 

In such cases where the radium applica- 
tors are left in place more than four days it 
is well to remove them, cleanse the vagina, 
and again insert the radium at the end 
of the fourth day. 

In those cases where the cervix lesion is 
of the large, fungating or cauliflower like 
type, this mass is first excised, preferably 
by the cautery knife, before radium is 
applied. In this case the cervical uterine 
canal is shortened and the usual length 
uterine sound cannot be used; therefore, a 
two-tube tandem is employed instead of 
the three-tube type (Fig. 7). Following 
amputation of the cervix a small amount of 
iodoform gauze is placed against the cut 
surface of the cervix stump. The radium 
applicators are then plac@&d in the usual 
fashion, firmly against the stump, being 
held in position by the vaginal packing. 
This procedure prevents hemorrhage 
which may occasionally follow cervical 
amputation. 

Where malignancy of the cervix follows 
supracervical hysterectomy, a small tube 
of radium may be inserted in the cervical 
canal where possible; and if not, reliance 
is placed on the vaginal colpostat for con- 
trol of the lesion present. Heavy filtration 
of the radium is important in such cases 
because of the proximity of the intestines 
to the irradiation source. 

In those cases where the uterine canal 
cannot be located at the time of operation, 
radium is placed in the vagina for several 
days until the local mass has receded and 
then the uterine sound is inserted and kept 
in place until the required dose is given. 


30 mg 
45 meg. 
— 
_ 55 mc. 
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In advanced cases, radium therapy may 
be used only to control the bleeding of the 
local lesion. In some instances with vaginal 
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Fic. 6. Outline showing radium in uterus and vagina 
for example (B). 


invasion, interstitial radium therapy may 
be carried out by the insertion of radon 
seeds or radium needles into the recto- 
vaginal, vesicovaginal and lateral vaginal 
walls, together with the usual radium 
application to the uterus and cervix. 

In such cases where the vagina is small 
and narrow and does not permit placement 
of the usual three-cork colpostat, and only 
two can be used, then the amount of 
radium inserted in the two corks must be 
adjusted to give the required dose as 
planned for with the three corks (see 
example below). 


If the plan of therapy calls for three corks, 
‘ach containing one 10-mg. tube, but the 
‘ginal vault is so constricted that it permits 
e insertion of only two corks, then each 
dium tube should be 15, rather than 10 mg. 
ach to yield the required total of 30 mg. 
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Post-radium stenosis of the cervical 
canal may cause a hematometria or pyo- 
metria which requires dilatation for relief. 


Fic. 7. X-ray showing two tube radium sound in uterus 
and 3 cork colpostat in vagina following amputation 
of cervix. 

Consequently, a probe should be inserted 

into the uterine canal at intervals, follow- 

ing radium therapy, to keep the uterine 
canal patent. If, in some cases, pelvic 
infection occurs with pus in the culdesac, 

a colpotomy and drainage are required. 

In cases where adhesive vaginitis occurs 
following irradiation, treatment with glyc- 
erine tampons often relieves the condition. 

v. Post-Radium X-ray Therapy: This 
phase of treatment for cancer of the cervix 
is carried out in a similar manner to pre- 
radium x-ray therapy and is applied usually 
four to eight weeks following the radium 
treatment, depending on the general condi- 
tion of the patient. Weaker patients have 
their general health conditions built up 
with tonics, nutritive diets, and trans- 
fusions, if necessary, before the second 
course of x-ray therapy is given. 


GENERAL CONSIDERATIONS 


As cancer patients are generally in poor 
physical condition, it is necessary that 
their general health be cared for before and 
during irradiation therapy. In some in- 
stances where there has been severe vaginal 
bleeding, transfusions are given before any 
irradiation treatment is commenced. While 
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the radium is in place, patients are moved 
about in bed from time to time to prevent 
hypostatic pneumonia, and injury to the 
intestines by the concentration of radiant 
rays on one particular area of these. 

As a rule, rectovaginal or vesicovaginal 
fistulae should not develop if the proper 
radium technique regarding dosage, filtra- 
tion and placement of applicators and 
vaginal packing is carried out. When, 
however, such complications do occur, the 
condition must be treated as the exigencies 
of the case require: either palliatively, or 
with radical surgery. In some instances 


surgical colostomy or transplantation of 


the ureters is required, depending on the 
location of the fistula. 

Radium in the uterus and the vagina 
disseminates rays to the surrounding 
viscera, especially the rectum and the 
bladder. Post-treatment care of these 
organs is important in order to prevent un- 
pleasant, and sometimes serious sequelae. 
Following radium treatment the patient 
should take daily doses of mineral oil 
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(2 oz.) by mouth. This lubricates the 
intestine and helps heal the effects of the 
radium rays which may have reached this 
organ. Frequent olive oil enemata prevent 
colitis and necrosis following radium treat- 
ment. The occasional cystitis that develops 
may be relieved by 5 to 15 grains of bi- 
carbonate of soda, three times daily, and 
copious amounts of fluids. Sometimes 
bladder irrigations with boric acid solution 
will ameliorate irritation and burning in 
the bladder. Severe pelvic pain, especially 
that radiating down the thigh, occurring 
after irradiation has been completed, 
may be so severe at times as to require 
nerve block therapy or even abdominal 
sympathectomy. 


FOLLOW-UP PROCEDURE 


Periodical follow-up examinations must 
be made of the patient following treatment 
to detect and properly care for recurrences 
and untoward sequelae which may have 
occurred from irradiation. 


N discussing this subject it may be said 

that the first and most important 
premise is the making of a positive 
diagnosis that cancer of the corpus exists. 

Patients suffering from this disease 
are usually some years beyond the meno- 
pause. The average age is about fifty-five 
years when the first symptoms appear 
which is about six to seven years older 
than the average in cancer of the cervix. 

Uterine bleeding may be said to be the 
first symptom to attract the patient’s 
attention and lead her to seek medical 
advice. Occasionally a patient regards 
the bleeding as an indication of an unex- 
pected but proper return of menstruation 
and for this reason delays seeking advice, 
especially since the bleeding is usually 
intermittent for some weeks or months 
and suggests the periodicity of the men- 
strual cycle. 

At times there is evident a scanty, 
irritating leucorrheal discharge due to 
an associated pyometra. This discharge 
is also intermittent and when present 
usually precedes the bloody discharge and 
is eventually replaced by it. 

Fibromyoma of the uterus is not un- 
common as a coincident lesion in cancer of 
the corpus. It occurs in 20 per cent or 
more of the cases. 

The frequent association of fibromyo- 
matous uterine tumors with cancer of the 
corpus often leads to diagnostic errors. 
The bulky fibroid tumor overshadows the 
intrauterine cancer and the surgeon may 
regard it as a sufficient cause for the bleed- 
ing of which the patient complains. 

As a result the diagnostic curettage is 
apt to be omitted and a supracervical 
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hysterectomy is done leaving in the vaginal 
cervix, an unfortunate error as the cervix 
should always be removed when cancer 
of the corpus is present. This error can be 
avoided if the surgeon routinely will cut 
open the fibromyomatous uterus and 
inspect the endometrium as soon as he 
removes the uterus. 

Since uterine bleeding after the meno- 
pause may be caused by lesions other than 
cancer such as submucous polyps, fibro- 
myomata and ovarian tumors, it is essential 
that a correct diagnosis be determined if 
possible before proceeding with the 
hysterectomy. 

For this reason a diagnostic curettage 
is definitely indicated. Actually it may be 
said that the diagnostic curettage with 
microscopic study of tissue obtained is the 
essential procedure in establishing an 
exact diagnosis of the presence or absence 
of cancer of the corpus. 

Moreover in the light of our present 
knowledge regarding the occurrence of 
different histologic types of corpus cancer 
it is important, we believe, for the surgeon 
to know, if possible before the hysterectomy 
is done, with which histologic type of 
corpus cancer he is dealing. It must 
be understood that histologically corpus 
cancer glandular cancer, so-called 
adenocarcinoma. 

Nevertheless in reviewing a large series 
of cases histologically one can _ readily 
arrange them into four or five different 
groups based upon variations in cellular 
differentiation and in histologic and gland 
structure. It is interesting that the most 
differentiated cell types seem to occur in 
the least malignant tumors, whereas the 
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most malignant tumors seem to be made 
up of the least differentiated cells, the 


so-called embryonal or anaplastic cell 
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is histologically the least differentiated and 
is the most malignant cell type. 
The adenoacanthomata are histological! , 


AS 
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Fis. 1. Papillary adenoma malignum Grade 1. 


type. 

The varieties that have been described 
by different investigators are the following: 

(1) Papillary adenoma malignum grade 1. 

(2) Adenoma malignum grade 11. 

(3) Adenocarcinoma grade u1. 

(4) Solid cellular anaplastic 
carcinoma grade Iv. 

(5) Adenoacanthoma. 

Papillary adenoma malignum is_ the 
most differentiated and is the least malig- 
nant histologically and clinically speaking 
and is known as Grade 1. 

Solid cellular adenocarcinoma Grade iv 


adeno- 


a mixture of squamous and _ glandular 
elements and are grouped separately. 
About 50 per cent or one-half of all the 
cases fall in Grades 1 and 11. The tumor or 
cancer in these two grades is usually con- 
fined to the interior of the uterus by the 
myometrium for a long time. They do not 
tend to spread by the lymphatic route or 
through the blood stream. Rather do the: 
tend to spread over the surface of t! 
endometrium and slowly to pile up huge 
masses of soft pulpy tumor filling ai 
distending the uterine cavity. In tin 
bundles and groups of malignant glancs 
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may invade and replace the myometrium 
in localized areas, but still the malignant 
process tends to remain within the confines 
of the uterus. For this reason patients 
suffering from the papillary adenoma 
malignum Grade 1 or the adenoma malig- 
num Grade 11 histologic type of cancer 
of the corpus are curable by hysterectomy 
if they are surgically operable. The only 
risk is the unavoidable morbidity and 
mortality always associated with major 
surgery in elderly persons. 

The surgical procedure should be a com- 
plete hysterectomy by either the abdominal 
or the vaginal route and should include 
the removal of both tubes and both 
ovaries. 

Radiation therapy may advantageously 
replace surgery where patients are poor 
operative risks because of advanced years, 
obesity, cardiac lesions, cardiorenal dis- 
ease, arteriosclerosis or diabetes. 

Combined radiation therapy consisting 
of roentgen ray for external treatments 
and radium for direct application within 
the uterine cavity should be used in every 
case if possible. In obese patients with 
pendulous abdomen and heavy buttocks 
roentgen radiation must be omitted. It is 
also unwise to use it in the very frail, 
enfeebled patient. In such instances one 
must rely entirely upon direct application 
of radium to the lesion within the uterine 
cavity. 

Adenocarcinoma Grade 111, solid cellular 
adenocarcinoma Grade iv, and adeno- 
acanthoma are the histologic types that 
make up the remaining 50 per cent of 
cases of cancer of the corpus. Tumors 
made up of these three cell types are much 
more malignant than those of Grades 1 
or 11 as the cancer no longer restricts itself 
to gland formations in its lawless growth 
but the cancer cells individually and in 
sroups, strands and bundles invade and 
infiltrate not only into the myometrium 
but also into the lymphatics and blood 
vessels and by these routes more readily 
:pread to other organs and to distant parts 


of the body. 
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These three histologic types of corpus 
cancer, adenocarcinoma, solid cellular ade- 
nocarcinoma and adenoacathoma therefore 


Fic. 2. Adenoma malignum Grade 11. 


because of their cellular structure tend to 
spread by metastases to nearby pelvic 
organs such as the ovaries, the bladder, 
the rectum, early in the development of the 
disease. 

Healy and Cutler' in their study em- 
phasized the difference in the prognosis of 
adenoma malignum Grade u and adeno- 
carcinoma Grade ut. The latter is a much 
more fatal disease. It was interesting 
to note that in their series the average 
duration of symptoms on admission in the 
adenocarcinoma cases was only two-thirds 
that in the adenoma malignum group yet 
the percentage of advanced adenocarci- 
noma cases was twice as large as in the 
adenoma malignum group. 

Because of the tendency to rapid growth 
and early metastases in the three groups 
now under discussion, fewer cases in these 
groups are available for hysterectomy and 
in those so treated the five year end-results 
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are poor, probably not over 10 per cent 
survive. The disease usually recurs in 
the pelvis or abdomen one to three years 


Fic. 3. Adenocarcinoma Grade 111. 


following the hysterectomy. 

Further studies by the writer?* and also 
by Burnam‘ would seem to indicate that 
there is a real field for radiation therapy 
in cancer of the corpus. 

There is sufficient evidence available 
now to make it almost imperative for 
the surgeon to have adequate radiation 
with radium and if possible roentgen ray 
given to the uterus and the pelvic field 
before resorting to hysterectomy in any 
of the more malignant cell types of corpus 
cancer. In fact the evidence would almost 
seem to indicate that radiation alone in 
some instances may be superior to radia- 
tion followed by hysterectomy. 

There is no doubt that preoperative 
radiation in these cases is on the whole 
superior to postoperative radiation. 

In general then it may be said that at 
the time of the diagnostic curettage in 
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any case of suspected cancer of the corpus 
one should have radium capsules available 
for immediate insertion into the uterine 
cavity if the gross appearance of the mate- 
rial obtained suggests cancer. The capsules 
should be arranged in tandem or string 
formation so as to cover the length of the 
uterine cavity above the internal os, 
approximately one capsule to each inch of 
canal. The filtration is usually of gold, 
platinum or lead, equivalent to 2 mm. of 
brass, covered with 1-2 mm. of black rub- 
ber. The total dosage for one treatment 
should be from 3000 me. hr. to 4000 me. hr., 
depending upon the size of the uterus. 
Within a week following the radium treat- 
ment the patient should be referred for 
deep roentgen therapy. 

For this purpose the circumference 
of the pelvis may be divided into six fields, 
consisting of two anterior, two posterior 
and two lateral fields. If the patient is 
thin the lateral fields may be omitted. 
When the patient is stout, the abdomen 
pendulous and there is a heavy thick layer 
of subcutaneous fat, roentgen therapy 
should be entirely omitted and radium 
alone must be depended upon. 

The roentgen factors are as follows: 
200 kv., 50 cm. target skin distance, 10 by 
14 cm. fields, 0.5 mm. copper and 2 mm. 
aluminum filtration, 700 r to each field. 

One field is treated daily unless there is 
too much radiation sickness, if so the 
treatments are given on alternate days. 
The hysterectomy, if planned, is done six 
to .eight weeks after the intrauterine 
radium treatment. 

This has been our procedure for five 
years and there has rarely been any 
difficulty with the operation because of the 
previous irradiation. 

In the event that radiation therapy onl) 
is to be relied upon in a given case the 
patient should be carefully checked up 
by a pelvic examination every two months 
during the first year following the treat- 
ment. It will require three and _ possib!; 
four months to obtain full benefit from th 
first treatment, after that time any per- 
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sistent or new discharge from the uterus 
will require investigation. 
This means again a diagnostic curettage. 
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applicator used should contain from 100 
to 150 me. of radon or 100 to 150 mg. 
radium element so as not to prolong the 


Fic. 4. Solid cellular adenocarcinoma Grade tv. 


In many instances no evidence of residual 
cancer will be found, the symptoms having 
been caused by radiation damage to the 
myometrium, in which event no further 
irradiation will be carried out at that time. 
If in doubt it is better to wait for the 
pathologist’s report on the tissue obtained. 

However if the gross appearance of the 
curettings indicates that active cancer 
is undoubtedly present another intrauterine 
radium treatment may be given. This 
should not exceed 2500 mg. hr. if only two 
capsules are used, or 3000 mg. hr., if three 
or four capsules are used. We believe the 


intrauterine treatment in either the pri- 
mary or the repeated treatment more than 
thirty-six hours and preferably not more 
than twenty-four hours. In our experience 
the local complications, pelvic pain, in- 
flammation, cellulitis, and the constitu- 
tional reactions, temperature, prostration, 
gastric and abdominal distress have been 
more marked when weak applicators re- 
quiring prolonged treatments have been 
used. 

It is worth while to know that only a 
very few patients have required retreat- 
ment because of failure to control the 
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cancer with the first series of treatments. 
Invariably they were patients who were in 
poor physical condition and it is reasonable 


to assume that the tissue response to ir- 
radiation was interfered with and the effect 
obtained was less than usual. 

To emphasize the value of radiation 
therapy in cancer of the corpus, the follow- 
ing statistics of end-results in a series of 
134 consecutive cases at the Memorial 
Hospital may be of interest. 

Papillary adenoma malignum Grade 1 
(Fig. 1). There were 14 cases, 3 of which 
were treated by radiation alone and 11 by 
radiation plus hysterectomy; all the pa- 
tients have remained free from a return 
of the disease for periods varying from four 
to fourteen years and none has required a 
retreatment with radium or roentgen ray. 

The prognosis in this histologic group 
with any kind of adequate treatment is 
excellent. 

Adenoma malignum Grade 11 (Fig. 2). 
In this group there were 58 cases. Of these 
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27 patients were regarded as unsuitable 
for operation because of advanced disease 
or physical infirmities and their treatment 
was restricted to irradiation with radium 
and roentgen ray. Despite these handicaps 
of poor general health and advanced dis- 
ease, as well as advanced age, the averave 
was 58.8 years, 74 per cent of these 27 pa- 
tients have remained well for six years. 

Thirty patients were treated by radia- 
tion plus hysterectomy because they were 
better surgical risks, 93.4 per cent of these 
have been well and free from further 
evidence of disease for an average of five 
years. One patient treated by hysterectomy 
only is well for four years. 

It would seem important to repeat that 
74 per cent of the bad risk cases in this 
group were cured for five or more years 
by radiation only. 

Our experience would indicate that the 
prognosis in this histologic type of cancer 
of the corpus is excellent for a surgical 
cure when the patient is in condition to 
undergo hysterectomy. Moreover the out- 
look is not bad even for the poor risks as 
three out of four treated only by irradia- 
tion survive five or more years. 

Adenocarcinoma Grade i (Fig. 3). 
As we have emphasized before this is a 
much more malignant type of cancer, in 
which histologically one finds not only 
gland structures similar to those of Grade 11 
corpus cancer, but also rapidly growing 
cancer cells singly and in groups in the 
stroma. This is an important differential 
point in distinguishing between Grade 11 
and Grade 1. As soon as cancer cells ap- 
pear free and invading the stroma the case 
must be regarded as adenocarcinoma 
Grade 111. 

There were 46 cases in this group, 2! 
of which were regarded as poor surgical 
risks and their treatment limited to 
irradiation with radium alone or in com- 
bination with roentgen ray when feasible. 
In 70 per cent of these 21 bad risk cases the 
patient survived an average of five years. 
Twenty-four of the patients were well 
enough to undergo radiation plus hysterec- 
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my; of these 12 patients or 50 per cent 
ve lived an average of five years. 

These 24 patients can, however, be 
d vided into two groups: one of 15 patients 
which radiation preceded hysterectomy 
and one of g patients in which radiation 
followed the hysterectomy. 

When radiation preceded the operation 
60 per cent of the patients survived five or 
more years, whereas when the operation 
preceded the radiation only 33-3 per cent 
survived five years. One patient treated 
by hysterectomy alone died in two months. 

From these statistics and from our 
experience we believe that adequate irradi- 
ation with radium and if possible roentgen 
ray is essential before operation in this 
histologic group. 

Actually our statistics with irradiation 
alone in this group are superior to those 
in which it is combined with operation, 
nevertheless we believe that in properly 
chosen cases where the operative risk is 
not too great hysterectomy should follow 
after irradiation in six to eight weeks. 

Solid cellular adenocarcinoma Grade tv 
(Fig. 4), a very malignant type of corpus 
cancer in which there is a diffuse growth 
of small round and polyhedral cells with 
little or no glandular structure. 

In this group there were 8 patients. 
Two treated with irradiation alone have 
lived four and eight years respectively. 
Of 4 treated with irradiation followed by 
operation, 2 are living each about four 
years, 2 are dead. Two patients were 
operated on first and then irradiated; both 
died in less than one year. 

Again we are impressed by the value 
of radiation therapy in controlling the 
disease when it is used alone or preceding 
hysterectomy. 

Adenoacanthoma (Fig. 5). Of the 8 
patients in this group 3 received irradi- 
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ation only and have survived an average 
of six years. Five underwent hysterectomy 
after the irradiation, 4 have remained well 
for an average of five years. 


CONCLUSIONS 


Our experience with the treatment of 
patients suffering from cancer of the 
corpus uteri has impressed us with the 
following points: 

Many are advanced in age as well as 
in disease and are poor surgical risks. 

2. There are two major histologic groups 
into which the cases may be divided. One, 
of lesser malignant importance, includes 
the adenoma malignum varieties which 
represent about one-half of all the cases. 
The other, of greater malignant impor- 
tance, includes all the adenocarcinoma 
varieties. 

3. The ultimate prognosis would seem 
to depend not only on the histologic type 
of cancer present but also upon the method 
of treatment. 

4. Hysterectomy alone will cure the 
adenoma malignum cases. The only risk 
is that associated with major surgery. 

5. Irradiation with or without subse- 
quent hysterectomy is essential in improv- 
ing the prognosis in all the adenocarcinoma 
cases. Those treated by hysterectomy 
alone usually fail to survive five years. 
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HYSTERECTOMY FOR CARCINOMA OF THE 
CORPUS UTERI* 


Epwarp H. RICHARDSON, M.D. 


BALTIMORE, MD. 


ECAUSE of the relatively good re- 

sults obtained in properly selected 

cases, complete surgical removal of 
the uterus, together with both tubes and 
ovaries, still remains the preferential treat- 
ment for cancer of the uterine corpus. But 
to prove successful any plan of operative 
attack upon this disease must be designed 
to accomplish the following purposes: 
(1) complete eradication of the cancer; 
(2) relative ease and simplicity of execu- 
tion; (3) reduction to a minimum of the 
inherent hazards of mortality, operative 
and postoperative complications and mor- 
bidity; and (4) protection against dis- 
semination of cancer cells through operative 
manipulations. Inasmuch as corpus cancer 
does not metastasize through the lym- 
phatics of the parametria, it is not neces- 
sary to include these extrauterine tissues 
in the surgical ablation, as is so essential 
in operating for cancer of the cervix. 
Nevertheless, the intimate anatomical re- 
lationships which exist between the uterus 
on the one hand and the base of the 
bladder, the lower segments of the ureters 
and frequently also the rectum on the 
other, render these structures particularly 
liable to serious operative trauma in the 
performance of total hysterectomy. Be- 
sides, there is the added danger of ex- 
tremely troublesome or often serious 
hemorrhage from the extraordinarily rich 
vascular plexus which is encountered in 
the paracervical tissues. And frequently, 
too, there exists the additional risk of 
postoperative peritonitis, pelvic cellulitis, 
abscess formation and wound infection, any 
one or all of which may originate from a 
sloughing cancer of the corpus or from a 


coexisting chronically infected cervix. 

The following operation was gradual, 
perfected over a period of several years by 
the writer and was first published in 1928. 
It was designed specifically to fulfill the 
requirements and to avoid the hazards 
enumerated above. 


TECHNIQUE OF THE OPERATION 


Step 1. The bladder and rectum must 
be empty. Preliminary thorough surgical! 
toilet of the vulva, vagina and cervix is 
first carried out. In addition, the entire 
vagina, vaginal portion of the cervix and, 
particularly, the external os and cervical! 
canal are thoroughly treated with the 
official tincture of iodine, 20 per cent 
mercurochrome, or Scott’s solution (1 per 
cent acetone; 2 per cent mercurochrome; 
in 70 per cent alcohol). The external os is 
then tightly closed by aseptic suture and a 
dry sterile gauze pack is introduced into 
the vagina, one end of which is left outside 
to which a clamp is attached, so that it 
can be readily withdrawn just before the 
vagina is opened above. The usual surgical! 
toilet of the abdominal wall is then made 
and the sterile draperies are proper!) 
arranged. 

Step 2. A lower midline incision is made 
extending from the symphysis pubis to th« 
umbilicus. Adequate exposure of the pelvis 
is secured through use of the Trendelenbury: 
posture, together with the judicious use 
wet gauze packs. 

Step 3. The uterus is now gently lifte 
up, the greatest possible care being exe: 
cised not to compress it either through th 
application of any type of uterine elevat 
or by the surgeon’s hands, for fear 
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‘sseminating cancer cells through blood 
or lymphatic channels. A stout clamp is 
wv applied on each side close to the 


Vesico-uterine peritoneum has been incised 


Fic. 1. 
transversely. Left round ligament, fallopian tube and 
utero-ovarian ligament are shown resting upon index 
finger which has perforated broad ligament. On oppo- 


site side these structures have been divided and 


ligated. 


lateral border of the uterus embracing in 
its bite the fallopian tube, the round and 
utero-ovarian ligaments and the upper 
portion of the broad ligament. Throughout 
the remainder of the operation these clamps 
provide an admirable and safe method of 
exerting necessary traction upon the uterus 


in various directions as the dissection 
progresses. 
Step 4. The infundibulo-pelvic liga- 


ments, through which course the ovarian 
arteries and veins, are now divided between 
clamps and doubly ligated with No. 2 
chromic catgut. 

Step 5. The uterus is now gently 
elevated by means of the two traction 
clamps and a transverse, crescent-shaped 
incision is made through the vesico-uterine 
peritoneum along the upper margin of its 


loose attachment to the uterus and is 
extended laterally on each side to the 
uterine attachment of the round ligament. 

Step 6. Into the angle of this incision 
on each side the index finger is introduced 
anc burrowed bluntly through the loose 


lar tissue of the upper portion of the 
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broad ligament, perforating its posterior 


layer close to the uterus and just beneath 
the round ligament. This structure is now 


Fic. 2. Note two stout clamps applied.to uterine cornua 
for traction purposes, thus avoiding possible cancer 
dissemination through compression of uterus. Right 
uterine vessels are shown clamped and divided with 
a ligature placed around them. Arrows indicate line 
of dissection used to drop these vessels, together with 
attached ureter, well away from danger zone. 

amputated at its uterine attachment and 

securely ligated. 

Step 7. Strong elevation of the uterus 
by means of the traction clamps now 
brings clearly into view the skeletonized 
uterine vessels, which are clamped and 
divided on each side at the level of the 
internal os. Double chromic catgut ligatures 
replace the clamps on these vessels, care 
being taken not to include any cervical 
tissue in passing the needle. The severed 
uterine vessels, with ease and safety, may 
now be bluntly dissected away from the 
cervix down to the point of their emergence 
above the thick basal segment of the broad 
ligament on each side. 

Step 8. The uterus is again drawn 
strongly upward and the bladder is easily 
separated by blunt dissection with the 
gauze-covered index finger first from the 
cervix and then from the anterior vaginal 
wall, well down below the level of the 
external os. Usually the line of cleavage 
along the course of least resistance here is 
between the bladder and the pubocervical 
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after the 
close 


that, 
completed, 


(subvesical) fascia, so 
bladder dissection is 


inspection of the cervix anteriorly will 


Fic. 3. Here bladder is being gently separated from cer- 
vix by blunt dissection applied to its avascular central 
zone. Note that this dissection leaves pubocervical 
(subvesical) fascia covering cervix. It is to this struc- 
ture that troublesome venous plexus is attached. 
Utilization of this anatomical fact to advantage is 
described in operative technique. 


disclose that it is covered by a thin but 
definite layer of fascia. Attached to this 
fascia is the abundant vascular plexus 
which, prior to the development of this 
technique, so often caused both embarrass- 
ment and anxiety to surgeons. But hemor- 
rhage from this source may now be 
completely avoided. If a T-shaped incision 
is made through the fascia with the 
transverse cut located a little below the 
level of the internal os and the vertical 
one extending along the middle of the 
cervix, the fascia layer together with the 
attached network of vessels may be easily 
freed from the cervix through blunt dis- 
section with the gauze-covered index finger 
and pushed laterally on each side, so that 
the vessels become nicely segregated ad- 
jacent to the basal segments of the broad 
ligaments. 
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Because of an actual connective tis ue 
attachment between the uterine ves-els 
and the anterior segment of the little tur. el 


Fic. 4. Sagittal view showing depth and direction of 
vesico-cervico-vaginal dissection. This step serves to 
drop ureters still farther away from danger zone. 

through which the ureters traverse the 
basal portions of the broad ligaments, 
steps 7 and 8 serve admirably to drop the 
ureters well away from the cervix where 
damage to them is scarcely possible, if 
reasonable care is exercised in the sub- 
sequent application of clamps, scalpel and 
sutures. 

Step 9. By means of the traction 
clamps, the uterus is now drawn strongly 
upward and sharply forward over the pubis 
and a transverse incision is made through 
its posterior peritoneal reflection 1 cm. 
above the level of the attachment of the 
two uterosacral ligaments. The resulting 
lower peritoneal flap is quite firmly at- 
tached to the posterior wall of the cerv'x, 
and sharp dissection downward 
to the cervix for at least 2 cm. Is necess: 
before one encounters the zone of lo 
areolar attachment. Below this level b! 
dissection with the left index finger quic 
accomplishes separation of the peritone 
(and of the rectum also if it happens 
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be adherent) from the cervix and posterior 
vo cinal wall down to the level of the 
ex ernalos. Notroublesome bleeding occurs, 


Fic. 5. By means of cornual traction clamps uterus has 
been lifted strongly upward and forward over pubis. 
A transverse peritoneal incision has been made 1 cm. 
above attachment of uterosacral ligaments. Method 
of applying blunt dissection to avascular mid-section 
of cervix and upper vagina is indicated. 

if care is exercised not to extend the dis- 

section laterally on either side into the 

broad ligament zone. 

Step 10. The two uterosacral ligaments 
are now clamped, amputated close to their 
cervical attachments and securely ligated. 

Step 11. The dense basal segment of the 
broad ligament on each side, together with 
the vascular plexus adjacent to it, which 
has been segregated through the earlier 
blunt dissection carried out over the central 
zone of the cervix in front and behind, may 
now be easily grasped close to the lateral 
border of the cervix and mesial to the 
ligated stump of the uterine vessels, 


divided and tied securely as the clamp is 
removed. If the cervix is elongated, this 
procedure has to be repeated at a lower 


level, 
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Step 12. The vaginal vault now comes 
up into plain view on all sides and the 
sterile gauze vaginal pack is withdrawn 


Fic. 6. Sagittal view showing bladder dissection com- 
pleted and indicating depth and direction of pos- 
terior dissection. 


from below. The anterior vaginal wall is 
incised close to its cervical attachment, 
the vagina promptly balloons, and the 
incision is continued around the cervix, 
sacrificing as little of the vaginal wall as 
possible. Four clamps are applied to the 
vaginal vault as the cervical excision 
proceeds; one anteriorly in the midline, 
one laterally to each angle and one 
posteriorly in the midline. Completion of 
this incision permits the entire uterus to 
be lifted out of the pelvis without the 
cervix at any time having come in contact 
with any intrapelvic tissue. 

Step 13. Special angle sutures of chro- 
mic catgut now replace the two angle 
clamps as follows: the needle is first passed 
through the anterior vaginal wall into the 
lumen of the vagina 1 cm. mesial to the 
angle clamp, it now twice transfixes 
the stump of the basal segment of the 
broad ligament (cardinal ligament), form- 
ing within it a liberal mattress suture loop; 
from here the needle again enters the lumen 
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of the vagina, piercing its posterior wall also 


I cm. mesial to the angle clamp and, then, 
is made to transfix the stump of the 


Venous plexus at base 
of broad ligament 


Ureter 


Recto-vaginal 
septum, split 


Same fingers — 
compressing 
venous plexus 


Ureter 
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through apposition of the vesico-uter 
peritoneum to the free edge of the poste: 
peritoneal flap; or if drainage is conside 


Fic. 7. Testing depth of anterior and posterior dissections. Inset shows method of segregating vascular plexus 
on each side into a narrow zone adjacent to basal segment of broad ligament. 


uterosacral ligament. When tied, this suture 
closes the lateral vaginal angle and snugly 
apposes to it for support both the strong 
basal segment of the broad ligament and 
the uterosacral ligament. 

Step 14. A second mattress suture is 
now placed on each side which first pierces 
the anterior vaginal wall mesial to the 
angle suture, it then is continued as a 
running stitch along the free margin of the 
vesico-uterine peritoneum out to the stump 
of the round ligament, which it is made to 
transfix; returning it picks up the posterior 
leaf of the broad ligament and then 
pierces the posterior vaginal wall opposite 
Its point of entrance anteriorly. Upon 
being tied, this suture snugly apposes 
the round ligament to the vaginal vault, 
thus affording additional support and 
guarantee against subsequent prolapse 
of the vagina; in addition it serves ad- 
mirably to peritonealize the entire raw 
surface produced by the lateral dissections. 

Step 15. The remainder of the vaginal 
vault may now be completely closed by 
suture and then covered by peritoneum 


desirable, a small cigaret drain is passed 
through the center of the vault and is 
adjusted to function either intraperi- 
toneally or subperitoneally, according to 
the preference of the surgeon. 


COMMENT 


Experience has shown that total ab- 
dominal hysterectomy for carcinoma of the 
corpus uteri is attended with the following 
major operative hazards: (1) mortality; 
(2) hemorrhage; (3) shock; (4) injury of 
the bladder, the ureters and the rectum; 


and (5) dissemination of cancer cells 
through operative manipulations. 

Furthermore, that the possibility of the 
following postoperative complications must 
always be reckoned with: (1) peritonitis, 
pelvic cellulitis or abscess and wound 
infections; (2) development of urinary or 
fecal fistulae; (3) imtestinal obstruction; 
(4) phlebitis, thrombosis and embolism; 
and (5) pneumonia. 

The foregoing operation, which was 
gradually perfected by the writer over 
period of several years, possesses t!c 
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lowing features specifically designed to 
nbat these operative and postoperative 
vards: 


Fic. 8. Basal segment of broad ligament, (cardinal liga- 
ment), together with segregated vascular plexus 
adjacent to it, is here shown clamped and divided 
with a ligature placed around it. 


1. Each step of the operation is ana- 
tomically and surgically sound in principle. 

2. It is relatively simple, easy of execu- 
tion and consumes substantially less time 
than was required by most operations for 
abdominal panhysterectomy prior to its 
publication. 

3. There is complete freedom from 
hemorrhage or troublesome oozing through- 
out, which is accomplished by means of a 
carefully executed anatomical dissection 
that serves to segregate the rich vascular 
network surrounding the lower cervix into 
a narrow zone adjacent to the broad liga- 
ment in front and behind, so that they 
may be included in a single clamp applied 
to the latter prior to its detachment. By 
this simple device the application of 
multiple hemostats and sutures uncom- 
fortably close to the ureters is completely 
a\ oided. 

:. Detachment of the divided and li- 
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gated uterine vessels from the lateral 
margins of the cervix down to the basal 
portions of the broad ligaments, in addition 


Fic. 9. Dissection completed, amputation across vaginal 
vault is here shown. This should be done as closely 
as possible to cervix in order to avoid shortening 
vagina. Note that no instrument contacts cervix nor 
does latter contact field of operation at any time. 


to separation of the bladder and pubo- 
cervical fascia anteriorly, in order to drop 


the ureters considerably farther 
where they are practically safe 
mechanical injury. 

5. The possibility of postoperative infec- 
tion from the cervix is reduced to a mini- 
mum, not only through preliminary surgi- 
cal toilet of the vagina and cervix, but 
also by reason of the fact that at no stage 
of the operation is the cervix squeezed by 
the application of forceps to it; nor Is it 
at any time drawn into the pelvic cavity; 
nor is either a finger or hook introduced 
into the vagina adjacent to the cervix to 
serve as a guide in detaching it. Only the 
blade of the scalpel enters the vagina and 
this is discarded as soon as the vaginal 
detachment is completed. 

6. The accurate identification and pre- 
servation of the substantial basal portions 
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of the broad ligaments and of the utero- 
sacral ligaments for later coaptation to the 
vaginal vault by a specially devised angle 


Fic. to. Highly important angle stitch. Note that it 
first pierces anterior vaginal wall 1 cm. from lateral 
angle; it then twice transfixes cardinal ligament so as 
to form a liberal mattress loop within this important 
structure; then it is passed through posterior vaginal 
wall also 1 cm. from angle and finally transfixes 
stump of uterosacral ligament. On left side this 
suture has been tied, closing snugly lateral angle of 
vaginal vault and uniting with it two strong support- 
ing ligaments. 


suture affords an efficient guarantee against 
later prolapse. 

7. Finally, the factors which commonly 
produce shock and prompt exodus follow- 
ing panhysterectomy, such as excessive 
loss of blood, extensive mechanical insult 
to the tissues and prolonged operative 
manipulations, are completely eliminated 
through this simplified technique. 

Since perfecting the technique the author 
has thus far performed this operation 
nearly one hundred times. Included in this 
small series, however, there is to be found 
every type of simple and complicated 
pathology requiring surgical therapy of 
this kind. In addition, many of the indi- 
viduals were poor surgical risks. With each 
successive experience the impression gained 
of simplicity and ease of execution has 
become more pronounced. There have been 
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no deaths in the series. One clinic c: 
developed a late postoperative intestin. | 
obstruction, from which she recovered afi 


to it of the round and utero-ovarian ligaments. In 
malignant disease of uterine body tubes and ovaries 
are also removed. Intraperitoneal or subperitoneal! 
drainage through center of vaginal vault is optional. 


the performance of enterostomy. This mis- 
fortune, of course, cannot justly be charged 
against the operative technique used, since 
it commonly follows laparotomy performed 
for any one of a great variety of purposes. 
No other serious complications of any kind 
have arisen, and it has been particularl) 
gratifying that not a single instance of 
surgical shock has occurred. The author 
feels, therefore, that he can with great 
confidence heartily recommend this simpli- 
fied technique to other surgeons. 


SUMMARY 


Complete surgical ablation of the uterus, 
together with both tubes and ovaries, still 
remains the best therapeutic attack upon 
cancer of the uterine corpus. The objections 
and dangers involved in such an operation 
are enumerated. The detailed technique 
of the author’s operation specifically de- 
signed to attain the desired objectives 
and to avoid the inherent dangers 
described, together with comments upo 
its salient features and results thus fe 


obtained. 


= 

A SAS Fic. 11. Further closure of vaginal vault with appositix 


N a series of articles designed to reduce 

the mortality from cancer, it seems 
advisable to include the more common 
ovarian tumors in studying the problem 
of ovarian malignancy. In many cases, 
even after careful study, the operator 
opens an abdomen uncertain whether he 
is dealing with a benign or a malignant 
condition. The simple cysts (follicular, 
corpus luteum and tubo-ovarian) will 
not be considered as they are not surgical 
unless complicated and causing symptoms 
which do not respond to palliative treat- 
ment. Any surgery of the latter is incidental 
to accompanying lesions and is conserva- 
tive in character. Otherwise, in the treat- 
ment of ovarian tumors, surgery is 
indicated as soon as the patient is in 
condition for operation. 

Many patients who present themselves 
are in no condition for immediate opera- 
tion. They may be dehydrated, under- 
nourished and tired out. In such cases 
rest in bed is indicated and during this 
time clinical study and laboratory examina- 
tions are made. Preliminary blood transfu- 
sions may be necessary. If the tumor is 
so large that digestion or respiration is 
interfered with, due to enormous abdomi- 
nal distention, temporary relief is indi- 
cated. This is best attained by making a 
small incision which permits aspiration 
of the cyst with a trocar under direct 
vision, eliminating the possibility of injury 
to the intestine. A purse-string suture 
closes the opening made by the trocar 
ig. 1). The abdominal incision is then 
closed. This minor operation is easily 
performed under local anesthesia preceded 
b. morphine and scopolamine. The intra- 


THE OPERATIVE TREATMENT OF OVARIAN TUMORS* 


W. E. Sruppirorb, M.D., AND Epwin W. Ho .apay, M.D. 


NEW YORK CITY 


abdominal pressure having been gradually 
relieved there is less danger of postopera- 
tive shock and the patient has been made 
a better operative risk. A few days later 
the indicated surgical procedure can be 
carried out with greater safety. 

For practical purposes and not for 
pathological classification the ovarian 
tumors to be considered will be taken up 
under the following headings: 

1. Multilocular pseudomucinous cyst- 
adenoma and cystadenocarcinoma. 

2. Papillary cystadenoma and papillary 
cyst adenocarcinoma. 

3. Dermoid cyst. 

4. Fibroma. 

5. Intraligamentous parovarian cyst. 

6. Carcinoma. 

7. Krukenberg tumor. 


MULTILOCULAR PSEUDOMUCINOUS 
CYSTADENOMA AND CYSTADENOCARCINOMA 


The procedure comprises: (1) incision; 
(2) exploration; (3) tapping, if indicated; 
(4) excision and peritonization; (4) closure. 

1. Incision. A suprapubic midline in- 
cision is made, large enough to introduce 
the hand for investigation (Fig. 2). The 
peritoneum should be opened at its upper 
end to avoid injuring the bladder if it be 
displaced upward. It can be easily extended 
as indicated when the findings have been 
ascertained. A too liberal incision renders 
more likely exposure and trauma of the 
intestines. 

2. Exploration. The entire hand is in- 
troduced and the character and anatomy 
of the tumor investigated. The presence 
or absence of adhesions is noted. The 
tenseness of the cyst wall renders easy 
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the possibility of postoperative hernia is 
lessened. The site of puncture is carefw)‘y 
surrounded with moist abdominal pais, 


the separation of the light adhesions. 
With the fingers closed and the palm of the 
hand on the cyst, a sweeping motion of 


Fic. 1. Aspiration of large ovarian cyst preliminary 
to removal. This often seems to decrease risk of 
subsequent{ operation. A small midline incision is 
used with¥aspiration under direct vision. Trocar 
wound closed by purse-string suture to prevent 
leakage. This procedure is carried out under local 
anesthesia. 


the ends of the fingers makes an excellent 
blunt dissector. Large or dense adhesions 
should not be forcibly separated without 
inspection. This is accomplished later 
under direct vision after the incision has 
been enlarged or the size of the tumor 
reduced by tapping. 

3. Tapping. Moderate sized _ cysts 
reaching to the umbilicus or just above 
this point are removed without tapping 
or rupture if possible. Larger tumors should 
be tapped before removal. We feel, def- 
initely, that the best interests of the 
patient are conserved by this procedure. 
With the gradual reduction of the intra- 
abdominal pressure there is less danger of 
shock from sudden splanchnic engorge- 
ment. Likewise, there is less chance of 
exposure of the intestines. The time 
of operation is shortened and, finally, 


Fic. 2. Midline lower abdominal incision as a prelimi- 
nary step in surgery of all ovarian tumors. If tumor 
can be removed and is not too large, this incision 
may be extended. 


Before the trocar is introduced the cyst 
wall is grasped with two Allis clamps. 
If this cannot be done at first it will be 
possible after a small amount of contents 
has been withdrawn. An assistant exerts 
pressure to keep the tumor against the 
abdominal incision. A small puncture Is 
made through the cyst wall as the assistant 
holds the trocar poised ready tointroduce. 
A blunt pointed trocar, about one inch in 
diameter, with rubber tube attached, 
should be used (Fig. 3). As the contents 
are gradually removed the clamps are kept 
under slight tension until the size of the 
tumor has been sufficiently reduced 
allow its removal through the incisio 
As the trocar is withdrawn from the c\ 
the opening is clamped securely with t) 
artery clamps (Fig. 4). Several loc 
may be drained through the origin 
puncture. The protecting pads are remo. 
and the tumor can now be lifted throu 
the incision. A large abdominal pad c 
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ed by rubber dam and moist with warm 
scline solution is immediately introduced 
into the abdomen. This makes an excellent 
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A cyst with adhesions so dense that 
complete removal would immediately en- 


danger the patient’s life is occasionally 


Fic. 3. Aspiration of large ovarian cyst at time of operation. Spill is minimized by laparotomy pads, by 


protection for the intestines and with 
slight pressure by an assistant tends to 
avoid shock. 

4. Excision. Any dense adhesion that 
could not be visualized previously can 
now be conveniently handled. It should 
be ligated and cut and any raw surfaces 
approximated with plain catgut. The 
pedicle of the cyst is now clamped and cut. 
Should the tube be involved with the 
cyst, the infundibulopelvic ligament is 
ligated and cut, and then the uterine 
attachment treated in a similar manner. 
Careful ligation of the blood supply of 
the stumps is insured by suturing the 
ligatures through the stumps. Before pro- 
ceeding further | the uterus and other ovary 
are carefully inspected. In the meantime a 
qualified assistant should examine the 
tumor which has been removed. If no 
idence of malignancy has been found, 
peritonization is now carried out in the 
usual manner. To avoid postoperative 


adhesions care must be used to cover over 
raw surfaces. 


pressure of assistant’s hands, and by elevation of stoma by Allis clamps. 


encountered. There are two ways out 
of this situation. Using precautions to 
protect the peritoneal cavity, the cyst Is 
widely opened. If complete removal of the 
cyst lining can be accomplished this should 
be done and as much of the wall as possible 
excised. The raw surfaces are then approxi- 
mated and closed as is most feasible. If 
the entire lining of the cyst cannot be 
removed, all secondary cysts should be 
broken into, forming one continuous cavity. 
Now excise as much of the cyst as Is possi- 
ble. Whatever is left is then marsupialized 
by suturing its edge to the peritoneum, 
leaving about a 2 inch opening. The re- 
mainder of the peritoneal opening is closed 
separately. The cyst is packed with plain 
gauze. After a week the packing is removed 
and replaced by packing soaked in scleros- 
ing fluid. This hastens shrinkage and 
granulation of the cavity. 

Closure. While the peritoneum is 
being closed the nurse should have availa- 
ble a pitcher with 2 quarts of warm, 
sterile saline solution. This is poured 
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into the abdomen through a funnel just 
before the knot is tied. It serves to fill some 
of the space in the abdomen evacuated 


} 


Fic. 4. Aspiration of large cyst at time of operation. 
After collapse of cyst by removal of fluid contents, 
stoma is closed by means of overlapping Kocher 
clamps. 


by the tumor and tends to prevent post- 
operative shock. It is easily absorbed and 
does away with a hypodermoclysis or 
an intravenous infusion. The muscles and 
fascia of the abdominal wall have usually 
been greatly stretched so that in closure 
the recti should be gently approximated. 
When feasible, the fascia may be over- 
lapped to advantage. After the application 
of the abdominal dressing it is a good 
precaution to place one or two sandbags 
beneath the abdominal binder. 


PAPILLARY CYSTADENOMA AND PAPILLARY 
CYST ADENOCARCINOMA 


incision; 
after- 


The procedure comprises: (1) 
(2) enucleation; (3) closure; (4) 
treatment. 

Incision. A midline incision is made 
as in the usual gynecological operation. 
This allows a careful inspection of the 
tumor. While these conditions are quite 
different pathologically, at times it is 
difficult, clinically, to be positive whether 
or not we are dealing with a malignancy. 
It is most desirable not to be handicapped 
by a small incision in investigating the 
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pathological condition or in carrying « 
the operation. 

2. Enucleation. The operative pro 
dure cannot be determined until explo: 
tion has been made. If an advanced a 
inoperable cancerous condition is pres¢ 
so that further exploration would sta- 
uncontrollable bleeding and immediate 
endanger the patient’s life, the operator 
should desist. A small specimen for biopsy 
is obtained and the abdomen closed. On 
the other hand, if a seemingly benign 
papillomatous growth is found, it is shelled 
out by blunt and sharp dissection as 
cleanly as possible. Attachment to in- 
testines must be handled with care. It is 
preferable to leave a small portion of the 
tumor attached to the intestine rather than 
injure the intestine by too close dissection. 
If, by good luck, the growth is less diffuse 
so that the tumor may be followed to its 
original base, its pedicle should be ligated 
and cut as in the removal of any ovarian 
tumor. Since this tumor so often involves 
both ovaries, the question of bilateral 
removal presents itself. We feel that, 
except in younger women, the other ovary 
should be removed, even though there is 
no gross evidence of involvement. A moder- 
ately advanced papillary adenocarcinoma 
should be removed as far as possible even 
though the growth cannot be completely 
excised. Unless excision of the uterus would 
facilitate the removal of the ovarian tumors 
there is no indication for hysterectomy. 
Active bleeding is best controlled by suture 
ligature. Venous oozing may be controlled 
by hot abdominal pads and _ pressure. 
At times the repeated application of pads 
and considerable patience are necessar) 
In most cases peritonization Is not feasible. 
On rare occasions where oozing cannot he 
stopped, tight gauze packing is left 1 
This is removed the next day. 

Closure. Except as just noted, 
wound is closed without drainage, 
in any ordinary gynecological operatioi. 
Formerly the w ound was frequently packed 
with a Mikulicz drain. This is 
omitted. After closure of the peritoneum ‘ 
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adominal wound may be washed out with 
e her. Healing is usually uncomplicated. 

4. After-treatment. Immediately follow- 
Ing — ordinary after care is carried 
out. Distention should be guarded against 
a d treated early with the Harris drip 
and Wangensteen drainage bottles. Deep 
x-ray therapy can be started when the 
wound has healed, usually about the 
twelfth postoperative day. This should be 
carried out with the advice and supervision 
of the x-ray therapist. 


DERMOID CYSTS 


These embryonal tumors require sim- 
ple excision and warrant no special mention 
except for the sake of completeness. They 
may be unilateral or bilateral. Often they 
are adherent. Care must be used not 
to rupture them in removal as the contents 
are very irritating to the peritoneum. 
If a spill occurs a folded rubber-dam drain 
should be placed in the pelvis as a pre- 
cautionary measure. If the patient is young 
a resection may be done, conserving as 
much normal ovary as possible. Peritoniza- 
tion should be carefully done. 


FIBROMA 


This tumor is occasionally encountered 
and is frequently erroneously diagnosed 
before operation. It should be remembered 
that it is usually unilateral. If bilateral, 
solid ovarian tumors are found, secondary 
carcinoma of the ovaries must be con- 
sidered. The fibroma requires only excision 
and peritonization. However, it should be 
cut and examined at once to make sure 
there is no evidence of malignancy. 


INTRALIGAMENTOUS PAROVARIAN CYST 


When a tumor of this nature is encoun- 
tered it should be recognized at once 
and its anatomy noted. When the tumor 
is small and the tube and ovary can be 
conserved, this is advisable in a younger 
petient. A transverse incision is made 
ough the peritoneal covering of the cyst. 
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The cyst is freed by blunt dissection down 
to its vascular base. This is ligated and 
the tumor excised. The dead space is 
closed by a continuous spiral suture of 
plain catgut. Then the peritoneal incision 
in the broad ligament is closed. If the tumor 
is larger and the ovary has to be sacrificed, 
the infundibulopelvic ligament is ligated 
and cut. The tube, broad ligament and 
utero-ovarian ligament are ligated and cut 
close to the uterus. The peritoneal covering 
is incised and the cyst shelled out by blunt 
dissection. The vascular base is ligated 
and cut and the tumor excised. With 
moderate care the ureter should never be 
endangered. The cavity is obliterated by 
a continuous suture. Raw surfaces are 
covered over with peritoneum. The ab- 
domen is closed in the accustomed manner. 


CARCINOMA 


The subject of carcinoma will be dis- 
cussed as follows: (1) consideration; (2) 
preliminary treatment; (3) operation. 

Consideration. This condition is not 
confined to any age but occurs in both 
young and old. Carcinoma occurs both 
primarily and secondarily in the ovaries. 
We cannot always tell before operation 
whether or not the condition is malignant. 
Neither can we always be sure whether it is 
primary or secondary, operable or inopera- 
ble. So we repeat that any persistent 
ovarian enlargement should be regularly 
observed, and any progressive enlargement 
should be subjected to operation as soon 
as the patient can be made a surgical risk. 

2. Preliminary Treatment. A _ careful 
medical examination is made to deter- 
mine the patient’s rating as an operative 
risk. If a primary intestinal growth is 
suspected, a gastrointestinal x-ray series 
should be made. If anemia is marked one 
or more transfusions are given. Other 
measures to get the patient in the best 
possible condition are at once instituted. 
Should preliminary x-ray treatments be 
given? This is a mooted question. We have 
done so but now reserve them only for 
an occasional case. We feel that the possi- 
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ble good they may do is counterbalanced 
by the reaction on the patient and the 
delay incurred. We prefer to defer them 
until after operation. 

3. Operation. With the patient in mod- 
erate Trendelenburg position a midline 
incision is made. Careful inspection will 
reveal whether the condition is operable. 
If there is marked intestinal and omental 
involvement, a small piece of tissue is 
removed for examination and the abdomen 
closed. Should the findings indicate that 
removal is possible the operation is con- 
tinued. If adhesions are present they are 
separated so as to identify the pelvic 
anatomy. Occasionally in a favorable case 
radical surgical removal will effect a cure. 
Such might well be a carcinoma of one 
ovary which, as yet, has not metastasized. 
In such a case our procedure is as follows: 

One infundibulopelvic ligament is ligated 
with a double, plain catgut suture well 
toward the side wall of the pelvis. An 
artery clamp is applied medial to the 
ligature and the ligament cut between 
them. The round ligament of the same 
side is ligated, clamped and cut in the 
same manner. The broad ligament is cut 
across between the two cut ligaments. 
By nipping with scissors and using a sponge 
on a sponge stick, the uterine artery is 
exposed well down by the cervix. The 
ligaments of the opposite side of the pelvis 
are handled in a similar manner. The 
anterior peritoneum is cut across just 
above the bladder reflection. Chiefly by 
blunt dissection with Mayo scissors and 
the gauze-covered finger, the bladder 
peritoneum is separated downward _be- 
yond the tip of the cervix. The peritoneum 
is now cut across posteriorly just above 
the insertion of the uterosacral ligaments. 
This posterior flap is separated downward 
like the anterior flap by blunt dissection. 
The uterine arteries are now to be ligated. 
With a round pointed needle carrying 
double No. 2 plain gut the artery on one 
side is encircled well down beside the cervix. 
With the round pointed needle one is able 
to delicately feel, so that the suture will 
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not include cervical tissue. The first knot 
is tied. A Kocher clamp is placed above 
the ligature to prevent bleeding fro: 
above. The artery is cut, using blunt 
pointed scissors, so that only the uterine 
vessels are cut. This enables the stum: 
to be more easily pushed down after the 
tying of the knot is completed. The vesse's 
having been cut the first knot is again 
tightened and the tie completed. The 
vessel stump is now pushed down with a 
sponge on a stick and a few nips with 
scissors if necessary. The opposite side 
is treated in a similar manner. We are now 
ready to finish the excision of the uterus. 
Locating the cervix between the thumb and 
index finger and using curved Mayo 
scissors, the entire cervix is peeled out 
to the vault of the vagina and excised. 
The assistant follows around picking up 
the cut edge of the vagina with about four 
clamps. (It is assumed that the vagina has 
been suitably prepared before the operation 
was begun.) A chromic suture is passed 
through the anterior and posterior vaginal 
wall at each angle. After tying, the stump 
of the uterine artery is picked up with 
an Allis clamp and the same suture tied 
around the vessel. This suture stops the 
usual slight bleeding at these points and 
insures the secure ligation of the uterine 
vessels. The vault of the vagina is now 
closed with a continuous chromic suture 
between the foregoing sutures. Peritoniza- 
tion is then carried out. The round liga- 
ments are sutured to the vault of the 
vagina. The stumps of the infundibulo- 
pelvic ligaments are covered over and the 
anterior and posterior peritoneal flaps are 
approximated in whatever manner Is ex- 
pedient. The abdomen is closed in the usua! 
manner. This technique has been founc 
very satisfactory. It is fairly quick, practi- 
cally bloodless and gives the operator the 
feeling that he is always in control of th: 
situation. The preliminary ligation, rath 
than clamping of vessels, may be a fact 
in lessening the possibility of postoper 
tive embolus. Postoperative deep x-re 
therapy should be employed. 
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KRUKENBERG TUMOR 


[his tumor is a relatively rare specialized 

pe of secondary ovarian malignancy. 

rom a surgical aspect there is no special 
iperation to be performed. When a ques- 
‘onable solid ovarian tumor is found a care- 
ful examination Is made and history taken, 
laying especial emphasis on the gastro- 
intestinal system. A gastrointestinal x-ray 
series should be made to locate a possible 
primary lesion. At operation, if feasible, 
the technique as described under carcinoma 
is carried out. Even when hysterectomy is 
not possible, at least a bilateral salpingo- 
oophorectomy should be done. This re- 
moves the most susceptible intra-abdominal 
site for metastasis. A primary gastro- 
intestinal lesion should be searched for and 
examined and its operability evaluated. If 
operable, this is attacked at a subsequent 
operation. 
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Lastly, even the seemingly hopeless case 
is entitled to an exploratory laparotomy. 
Should we find the condition inoperable, 
no great harm has been done. If the larger 
part of the tumor can be removed, this is 
advisable. Subsequent deep x-ray therapy 
can then be employed to better advantage. 
Doubtful tumors should not be attacked 
by an operator with limited experience 
but should be left to one able to carry out 
a quicker and more radical operation. 

Although carcinoma of the ovary is a 
most discouraging condition we are not 
entirely pessimistic. What can we do to 
reduce its mortality? Our hope lies in 
inducing the doctor, especially the general 
practitioner, who usually sees the patient 
first, to be more cancer mindful and in 
educating the women to seek advice earlier. 
Our chief hope lies in being able to get the 
cases early, while the condition is still local 
and before metastasis has occurred. 


COMBINED INTRA-ABDOMINAL AND INTRAVAGINAL 
IRRADIATION IN THE TREATMENT OF 
CARCINOMA OF THE CERVIX* 


GEORGE GELLHORN, M.D., F.A.C.S. 


ST. LOUIS, MO. 


RACTICAL experience seems to in- 

dicate that in cancer of the cervix 

deep x-ray therapy over the lower 
abdomen combined with radium inserted 
through the vagina yields a more promising 
outlook than either of the two methods 
employed singly. The only (and this a very 
great) difliculty in this combination treat- 
ment Is to decide just how much irradiation 
to use in a given case. Undertreatment 
in the form of rapid progress of the disease 
and, even more so, overtreatment as 
evidenced by the formation of fistulae and 
extensive and incurable burns, are still too 


frequent to render the method attractive. 
The technique with which I have been 
experimenting for the past four and a half 
years appears to do away with this factor 
of uncertainty and at the same time places 


the cancerous growth effectively between 
two fires. 

The steps of this combined intra- 
abdominal and intravaginal attack are: 

1. The abdomen is opened by a sub- 
umbilical midline incision, the intestines 
are packed away, and the pelvic cavity Is 
exposed to sight and touch. Traumatization 
is carefully avoided, and adhesions are 
severed and organs removed only insofar 
as they interfere with thorough exposure. 

2. The operator now inserts the index 
and middle fingers of his left hand (if this 
be the one which he habitually uses for 
examination) beneath the sterile drapings 
into the vagina and proceeds to a bimanual 
examination with the other, still sterile 
hand inside the pelvic cavity. It is astonish- 
ing how much one can learn by this 
sort of examination. Unexpected details 


are clearly perceived. In most instances 
the extension of the cancer is found to be 
considerably greater than was assumed 
before the operation. Even a very insig- 
nificant progress into the broad ligaments 
beyond the confines of the cervix can 
readily be detected; isolated lymph nodes 
or cords can well be felt; the degree to 
which the rectovaginal and, particularly, 
the vesicovaginal septum is involved, can 
plainly be ascertained. 

3. After this exploration, which should 
not be done too hurriedly, gold seeds 
containing radium emanation are inserted 
beneath the peritoneum in such a way that 
they form a complete ring around the 
periphery of the cancerous area. The 
guiding fingers in the vagina not only help 
in selecting the places where the “‘radons” 
are to be introduced but also make it 
possible to gauge the exact depth to which 
the needles have to be pushed. Particular 
attention Is given to the iliac triangle with 
its glands, the vesicovaginal septum, the 
sacro-uterine ligaments, the small gland 
between ureter and uterine artery, etc. 
Each needle remains in place until all of 
them have been inserted. 

4. The operator now withdraws from the 
operating table; an assistant pulls out the 
needles and closes the abdomen. 

5. The patient is next put in lithotom, 
position. The operator inserts one or more 
capsules containing radium substance into 
the uterine cavity, and radium needles into 
the tumor itself, particularly its outer edge. 
Figure 1 shows the distribution of th: 
applicators immediately after removal « 
the patient from the operating table. 


* From the Barnard Free Skin and Cancer Hospital and Washington University School of Medicine. 
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OF CASES 


SELECTION 


The technique described has thus far 
been carried out mainly in cases of group 
i: of the accepted classification; only a 
few belonged to group iv. Hereafter 
patients of group 1, the so-called border- 
line cases, will also be treated in the same 
manner. For very early cancers I still 
adhere to radical operative procedures, 
either the radical Wertheim operation or, 
preferably, the radical vaginal hyster- 
ectomy of Schauta and Peham. 


DOSAGE 


The amount of radium employed has 
cautiously been increased from time to 
time. We hesitated at first to use more than 
2500 mg. hr. in all. With growing experi- 
ence it became clear that larger quantities 
did no harm; and at present we have 
chosen an arbitrary average of from 4200 
to 4500 mg. hr. Further experiments will 
show whether this aggregate can be added 
to with safety. 

Of the amount of radioactivity used, 
more than one-half resides in the gold seeds 
of which, as a rule, fourteen are implanted. 
Each seed contains 1.5 mc.; and as I me. 
is equivalent to 132 mg. hr., the fourteen 
seeds correspond roughly to 2800 mg. hr. 
The balance is applied in the form of 
capsules and needles, and it is easy to 
compute the amount needed to make up 
the desired total. The ratio between intra- 
abdominal and intravaginal radium may 
have to be changed in a given case. 


FREQUENCY OF TREATMENTS 


The combination treatment described is 
given only once. Occasionally it may 
become necessary to apply a small amount 
of radium locally when the tumor of the 
cervix has not retrogressed completely; but 
the possibility of a spreading radium 
slough with formation of fistulae must ever 
be borne in mind. 


MORBIDITY 


The immediate recovery has been sur- 
psingly smooth even though in all 
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patients in this series the cancer was far 
advanced. Contrary to expectations, the 
nausea complained of was not much 
greater than is usually observed after 
intensive radium treatment. In not a 
single instance was the peritoneal reaction 
greater than after any laparotomy; and 
it became obvious that the insertion of the 
seeds had caused no undue traumatism. 
Neither did the small gold seeds give rise 
to any disturbance later on; they produced 
no local necrosis nor did they set up an 
irritation as foreign bodies. As proof, | 
insert Figure 2 which shows the seeds in 
place one year after operation. 

The wound healing was undisturbed, and 
all abdominal incisions healed by primary 
intention. This pleasing circumstance, how- 
ever, was probably due to the small 
number of cases thus far treated, and in a 
larger series we very likely shall have to 
expect the usual percentage of disturbed 
wound healing. A few patients had cystitis 
or pyelitis but not more frequently nor 
more severely than is usual after a 
laparotomy. 


MORTALITY 


All patients but one survived the opera- 
tion and left the hospital improved. The 
one fatality occurred in a patient who died 
from embolism when first sitting up after 
twelve days of undisturbed convalescence. 


PREVENTION OF METASTASES 


One or two preoperative x-ray exposures 
of the midabdomen just below the um- 
bilicus might conceivably block the inac- 
cessible lumbar lymph glands and prevent 
dissemination of cancerous material set in 
locomotion when the seeds are inserted in 
diseased areas. We have only recently 
begun to institute this feature three weeks 
prior to operation, and are not yet in a 
position to express definite opinions. 


RESULTS 


With the new technique 29 cases have 
thus far been treated. The series was 
intentionally held down to this low figure 
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until the innocuousness of the method 
could be established and its advantages, 
if any, ascertained. Of these 29 patients, 


Distribution of various radium applicators 


Fic. 1. 


immediately after removal of patient from table. 


10 are clinically well at periods ranging 
from one and one-half to four and one-half 
years. During the same length of time, 
313 additional cases were treated with 
radium in various forms and intensity 
with or without x-rays. Of these 313 
patients, 95 are clinically well at periods 
ranging from one and one-half to four and 
one-half years. Expressed in percentages, 
34.5 per cent were relieved by the combined 
intra-abdominal and intravaginal method, 
and 30 per cent by all other forms of 
radium treatment. The slight difference in 
favor of the former method would, perhaps, 
not suflice to justify a major operation, 
unless we bear in mind that by the new 
technique only advanced cases were at- 
tacked, whereas among the second and 
larger group there were also many of the 
borderline variety. 

In Table 1 the figures for both categories 
are arranged according to years. 

Table 1 shows that the treatment in 
Group A showed practically no advantages 
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so long as the total dosage was as low a 
2500 mg. hr. From 1932 on, however, whe: 
the amount was gradually raised to an 


Fic. 2. Seeds in place one year after operation. 


TABLE I 


Group A Group B 


Combined in- 
tra-abdominal 
and intra- 
vaginal treat- 
ment 


Clinically 
well on 
Jan. 1, 

1935 


Clinically All other forms 


wellon | 
| of radium 
January 1, | 
eatme 
1935 


10 cases 


10 cases 


§ cases 


4 cases 


29 cases 


average of from 4200 to 4500 mg. hr., the 
difference in results becomes apparent, 
though, of course, the error of the small 
figure must not be forgotten. At any rate, 
we feel encouraged to proceed along the 
lines indicated and to treat hereafter a 
much larger number of cases of groups 1, 
111 and 1v by the combined intra-abdominal 
and intravaginal attack. 

At the present state of our knowledge all 
cancer treatment, unfortunately, is purely 
empirical and experimental; but since this 
new method is simple and _ relatively 
harmless, and apparently justifies its 
theoretical premises, we have no hesitancy 
in submitting it to the profession for further 
trial. 


4 
| 
: 
| 
1930 es 2 53 10 
1931 a | 2 74 16 
1932 a 3 82 18 
1933 fo 3 104 | 51 
10 313 95 


ISCUSSION of the treatment of 
D cancer by irradiation dates back 

to the original clinical observation 
that some malignant tumors shrink and 
even disappear within a few weeks after 
radiation. 

Histological studies of irradiated cancer 
tissue show that embryonal or unripe 
forms of cancer cells are usually more 
sensitive than adult forms. 

The normal ovary contains embryonal 
tissue to a large degree. Many types of can- 
cer of the ovaries arise from these tissues, 
and are therefore most radiosensitive. 

Other factors of equal importance in 
the treatment of cancer of the ovaries by 
irradiation are: (1) the general condition 
of the patient: patients in the early stages, 
who have no generalized systemic disease, 
respond better to irradiation; (2) the 
anatomical extent of the tumor mass: 
cases with extensive involvement and 
metastases are only treated from the 
palliative standpoint; (3) the absence or 
presence of infection in the surrounding 
tissues: cases in which pelvic infection is 
present must be carefully treated with 
moderate doses over a long period of 
time to prevent precipitation of untoward 
reactions. 

Efficient irradiation in cancer of the 
ovaries was Inaugurated with the introduc- 
tion of the high voltage (200 kv.) x-ray 
machine. With this apparatus and the use 
f proper filtration, a much larger dose 
could be delivered to the ovaries without 
lamage to the overlying tissues. 

Soon the physicist reported further 
orogress. Ways were found to measure 
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radiation as to quantity and quality, and 
a generally accepted unit of radiation 
the r (roentgen) unit, was established. 
Measurements were made on the cadaver, 
and thus the number of skin fields and 
the skin dosages necessary to deliver a 
required amount of radiation to the 
ovaries were determined. Based upon these 
findings, charts and tables were made for 
application in individual cases (Dessauer; 
Desjardins; Holfelder). 

The early massive dose method adminis- 
tering 650 to 750 r measured in air in one 
session, as designed by Seitz and Wintz, did 
not prove to be successful. Methods using 
smaller fractional dosages over a consider- 
able period of time, but delivering a 
larger total dosage to the lesion, were 
found to show better results. Pfahler’s 
saturation method and Coutard’s pro- 
tracted dose method make use of such 
technique. Both these methods, often 
modified, are employed in most hospitals 
today. 

In the New York City Cancer Institute 
practically all patients treated by irradia- 
tion have already previously been operated 
upon. Every new case of suspected cancer 
of the ovaries is operated upon first, if 
operable, because of the difficulty in 
making a differential diagnosis, as well as 
because of the knowledge to be gained as 
to origin, anatomical extent and _his- 
tological type of the tumor present. 

In most instances, where possible, a 
radical removal of all the involved tissues 
is attempted, and where this is not feasible, 
as much of the tumor mass is removed 
as the situation permits. Irradiation fol- 
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I the patient 

allows, usually from one week to ten days 
postoperatively. This procedure usually 
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does not interfere with wound healing. 

After having received the detailed report 
of the operative findings, the radiation 
therapist also requires the detailed report 
of the pathology of the tumor. Grossly, 
cancer of the ovaries may be divided into 
the following types (Ewing): 

(1) Cyst-adeno-carcinoma 
mucinous). 

(2) Solid carcinoma. 

(3) Carcinoma mucocellulare (Kruken- 
berg). 

(4) Carcinoma folliculoides. 

(5) Ovulogenic carcinoma. 

(6) Other rare forms. 

While, as yet, no universally acceptable 
grading of radiosensitivity in cancer of the 
ovaries has been found, important informa- 
tion as to the degree of radiosensitivity can 
be obtained from the pathologist. 

After careful study of the operative 
and pathological reports, an equally careful 
physical examination of the patient is 
made. The presence of ascites or pleural 
effusion is noted. Metastases are looked 
for in the supraclavicular area, axilla, 
breast, umbilicus and abdominal skin. 
Deposits may be present in the cul-de-sac, 
vagina, bladder or rectum. X-ray examina- 
tion occasionally reveals infiltrations in 
the lungs and pleura, or masses in the 
abdomen, which may or may not cause 
intestinal obstruction. A definite plan of 
treatment in accordance with the findings 
of the examination is made for each 
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individual case. All cases which may | 
submitted to irradiation are, for practic 


purposes, arbitrarily divided into t! 
following groups: 
Group 1. Postoperative prophylact 


(Fig. 1): In the type of case in whor 
complete operative removal of the mali; 
nant growth has been accomplished, i: 
radiation is given to prevent recurrence. 
The treatment is administered to th 
entire abdominal cavity through fron 
and back portals. In some short and thi: 
patients two anterior and two posterio: 
portals are used. In others the anterio: 
abdomen is divided into two sections: 
(a) the lower abdomen (pelvis) which wil! 
stand a great deal more radiation, and 
where, therefore, one to three, or In severa! 
cases more fields can be used, and (b) the 
upper abdomen which is more sensitive, 
and where only two small epigastric fields 
may be employed. Posteriorly, two, three 
or more fields are used through which 
irradiation is given to the pelvis, and two 
small fields to the upper lumbar region. 
Treatments are given through one to 
three fields daily or on alternate days. The 
factors used are: 200 kv., 4 ma., 0.5 mm. 
to 2.0 mm. copper plus 1.0 mm. aluminum 
filtration, at a distance of from 40 to 60 cm. 
The size of the field used is from 10 X 
10 cm. to 20 X 20 cm. The total daily 
dose administered is from 150 to 250 r 
measured in air. 

The smaller dose is given over the 
stomach and liver areas, because these 
organs are more sensitive to irradiation, 
and more intense treatment may produce 
general reactions in the patient, such as 
nausea, vomiting, dizziness and general 
weakness, which are quite distressing. 
Frequent blood counts should be taken to 
note the occurrence of anemia, which i! 
severe should be counteracted by blood 
transfusions or other hematenic therapy. 
The patient should also be watched care- 
fully during the entire course of treatment 
for untoward reactions. These may occur 
from the bladder, such as frequency 0! 
urination or blood in the urine, or from 
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he rectum, such as diarrhea or bloody 
tools, and appropriate treatment should 
e instituted to care for these phenomena. 
The entire plan of treatment is subject 
» change depending upon the course 
‘f the disease in each individual patient. 
The full series of treatments is given over 
period of at least six weeks. A total 
dosage of 1000 to 1500 r units measured 
in air per field can be given to the lower 
abdomen, while smaller total doses of 
about 600 to 800 r units measured in air 
per field can be given to the upper ab- 
domen. After this an interval of from six 
to ten weeks is allowed the patient, and 
then, if required, a second, and sometimes 
a third, series is given after a longer 
interval between the two. 

Group 2. Postoperative cases with 
residual tumor mass: Following operation, 
where only partial resection of the tumor 
mass has been accomplished, irradiation 
should be directed primarily to the seat 
of the residual tumor mass, and should be 
as vigorous as the patient’s condition will 
allow. About 60 per cent of these patients 
have ascites; this condition requires fre- 
quent paracenteses so that the rays may 
more easily reach the tumor bed, in order 
to make the treatments more efficient. 
In some instances, too, a second operation 
must be performed to remove remnants 
of the tumor (Kaplan) and then the pelvis 
is irradiated. The irradiation technique 
used is, otherwise, generally the same as in 
cases of Group I. 

Group 3. Local recurrences and metas- 
tases: These cases are generally treated 
in the same manner as those in Group 2, 
though often not quite as vigorously, 
because clinical observation has taught us 
that the prognosis in these cases is far less 
favorable. It should, however, be noted 
that some metastases are radiosensitive, 
ind at times even more so than the original 
tumor. Local skin metastases are treated 
effectively with radium applications. 

Group 4. Inoperable advanced cases: 
These cases are given only palliative 
treatments with small dosages of x-rays. 
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In some of these cases considerable shrink- 
age of the mass is seen after irradiation, 
so much so, that occasionally they may 
later become operable. 

It is clear that only a general outline of 
treatment can be given here. Each radio- 
therapist will have to modify his technique 
according to his own technical equipment 
and the clinical requirements in each 
individual case. 

The use of interstitial radium or of large 
radium packs in the treatment of ovarian 


carcinoma is rarely practiced in our 
Institute. 
Indirect radiation: Irradiation to the 


pituitary gland before treating the ovarian 
lesion had been recommended by some 
authors many years ago. It is rarely made 
use of today. 

From observations in the-treatment of 
our cases, we are definitely convinced that 
irradiation has a direct specific effect upon 
cancer. The dosages, however, necessary to 
destroy some adult types are very high 
and since using such methods employing 
high total dosages, our results have 
definitely improved. 

The problem, therefore, seems to be, 
in part at least, a problem of dosage. 
However, there are certain limitations to 
be considered: (1) the vulnerability of the 
surrounding normal tissues, (2) the fact 
that irradiated tumors often become radio- 
resistant after one or more series of 
treatments and (3) that recurrences are 
usually more radioresistant than the orig- 
inal tumor. 

To overcome these difficulties, other 
methods have to be tried, one of which is 
an attempt to increase the radiosensitivity 
of the tumor cells. It has been known that 
the more active the cells, the more sensitive 
they are to radiation. For this reason, 
Warburg’s studies of the metabolic activi- 
ties of cancer cells, and his reports on their 
glycolytic action, their acid-producing ac- 
tivities and their oxygen consumption 
proved to be of great importance in this 
problem. Based upon these reports, meth- 
ods are employed to increase the metabo- 
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lism of the cancer cells, and in this way to 
render them more radiosensitive. 

Holzknecht’s method was to inject in- 
travenously glucose before every treatment, 
and one excellent result was reported. 
Holfelder in Frankfurt used Fischer-Wasels’ 
recommendation of giving patients oxygen 
inhalations, hydrochloric acid medication 
and ultra violet radiation during the 
course of x-ray treatment. He reported 
excellent results in two cases in 1932. 
A careful analysis of the acidotic treatment 
has been made by Goldfelder, who has 
shown that it is of little value in the 
treatment of cancer. 

Results obtained following treatment by 
surgery combined with postoperative radi- 
ation, as compared with results obtained 
by surgery alone: 

In evaluating statistical data this im- 
portant point should be considered: Private 
institutions in most instances select their 
cases, sending the inoperable and hopeless 
ones to city institutions or homes for 


custodial! care. Reports from such private 


institutions are, therefore, much more 
favorable than those from City Institutions 
such as ours. In a report from the Radium- 
hemmet, such statistical drawbacks are 
not noted; here, all types of cases are 
admitted. 

Dr. Heyman (Radiumhemmet) reports 
on a series of 29 cases observed from 
five to twelve years: 

In 5 cases in Group 1 (postoperative 
prophylactic): 4 out of the 5 patients, or 
80 per cent, were alive and well after five 
years. 

In 7 cases in Group 2 (postoperative with 
residual tumor mass): 3 out of the 7 
patients or 42 per cent, were alive and well 
after five years. 

In 10 cases in Group 3 (postoperative 
with recurrences or metastases): 1 out of 
the 10 patients, or 10 per cent, was alive 
after five years. 

In 7 cases in Group 4 (inoperable ad- 
vanced): None was alive after five years. 

An average of 27.6 per cent of the 
patients treated by operation and post- 


Kean—Radiation Therapy 


Marcu, 1 


operative irradiation were alive and w. 
after five years, as compared with 15 to 
per cent of the cases treated by operati: 
alone. 

Similar reports have been published | 
Seitz, Schaffer and others. Schaffer stat 
definitely that in his experience he h 
found that life is prolonged for two 
years in the average case when postoper 
tive radiation is used. 

In our series of 248 cases of all types of 
Ovarian carcinoma admitted to our In- 
stitution from 1924 to 1934—150 cases 
(including 9 autopsies) have already been 
reported upon by A. W. Jacobs; to this 
we are adding 98 cases, with 11 autopsies. 
Unfortunately, in quite a number of cases 
referred to us from other institutions 
important data were missing. 

Only 1214 per cent of the 150 patients 
in the first group reported by Jacobs had 
received irradiation; 40 per cent of the 
98 cases we have admitted since then had 
also been irradiated. The clinical data 
regarding these 98 cases may be of interest: 

Thirty-two per cent of all patients were 
between the ages of forty to fifty years; 
76 per cent were married; 47 per cent 
had no children. 

Fifty-five to 60 per cent were Hebrews, 
as compared with the average percentage 
of from 20 to 25 per cent in other types of 

carcinoma in Hebrews. 

Sixty per cent had ascites; 30 per cent 
had vaginal bleeding. 

Three lived five years or more; 16 lived 
three to five years; 44 lived for less than 
three years (average twenty months), and 
35 lived for less than a year (average eight 
months). 

Necropsy (in 11 cases) revealed metas- 
tases in the supraclavicular area (1 case); 
axilla (1 case); breast (1 case); kidney 

case) and lungs (1 case)—they were more 
frequently found in the peritoneum (5 
cases); pleura (6 cases); liver (5 cases); 
spleen (3 cases); splenic capsule (3 cases) ; 
stomach (2 cases) and umbilicus (2 cases). 
Involvement was found in both ovarie 
(7 cases). 
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CONCLUSIONS 


Irradiation has a definite specific action 
upon carcinoma cells, but the amount 
which can be given is limited. Search for 
more non-specific remedies which may 
increase radiosensitivity should be con- 
tinued. General body stimulation, either 
by medication or, if necessary, by blood 
transfusions, is of definite value. 


SUMMARY 


The method of treatment for carcinoma 
of the ovary at the New York City 
Cancer Institute is described and com- 
mented upon. 

A discussion of the methods used and 
the statistics of cases treated is given, 
emphasizing the following points: 

(1) All cases of ovarian carcinoma 
should be treated by surgery and irradia- 
tion. 

(2) Many types of carcinoma of the 
ovary are radiosensitive. 

(3) Life is definitely prolonged in many 
cases where surgical treatment has been 
combined with irradition, as against those 
patients who had surgical treatment alone. 

(4) Even in hopeless cases the patient 
may benefit a great deal by palliative 
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x-ray therapy. 


My thanks are rendered to the Director, 
Dr. Ira I. Kaplan, and the staff of the Cancer 
Institute for their cooperation and assistance 
in this work. 
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Mediz. 


AJOR trigeminal neuralgia has one 
cardinal symptom: pain. Neither 
motor nor sensory changes can be 

detected in the face. The diagnosis depends 

entirely upon a description of the character 

and distribution of the pain. Irritation in a 

ganglion controlling a plexus of nerves 

produces pain referred to the skin segments 
supplied by the peripheral twigs of those 
nerves and the pain radiates in a direction 
parallel to their main branches. Facial pain 
due to trigeminal irritation must, there- 
fore, have a distribution in the skin of one 
side of the face, lips, nose and forehead up 
to but never across the mid-line and uni- 
laterally in the tongue and buccal and 
gingival mucous membranes. The pain 
must radiate along the course of the three 
branches of the trigeminal roughly parallel 
to the lower jaw. Lastly and most impor- 
tant is the character of the pain, always 
paroxysmal, lancinating, stabbing, likened 
frequently to an electric shock with 
intermissions of complete freedom. No 
pain of any variety in any other part of the 
body, with the exception of the rare glosso- 
pharyngeal neuralgias, compares in- 
tensity with trigeminal neuralgia. Extreme 
agony during attacks of pain, continuous 
dread of a recurrence during the frequent 
remissions, is a constant finding in the 
history of all sufferers from this condition. 

Realization of these three dominant 
characteristics of trigeminal neuralgia, 
paroxysmal appearance, peripheral dis- 
tribution, parallel radiation, makes easy 
the differential diagnosis from other face 
pains or atypical neuralgias. In these 
conditions the pain is deep-seated in and 
around the eye, commonly constant and 
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burning in character, frequently radiating 
upwards to the vertex, across and not 
along the course of the trigeminal branches. 

Major trigeminal neuralgia is a disease of 
elderly people from the fourth decade 
onwards. Women seem to be more fre- 
quently affected than men. Sixty-four 
women to 36 men compose this series of 
100 patients operated on for major tri- 
geminal neuralgia. The attacks begin in 
either the second or the third divisions in 
the great majority of cases. In but 6 of 
100 cases was the pain noted primarily in 
the first division. A very characteristic 
feature is the presence of a “trigger-zone” 
on the face. When an attack is on, the 
gentlest pressure against this region, which 
may be almost pin-point in size, will cause 
a spasm of pain to spread throughout all 
the areas involved. Paroxysms are induced 
by pressure against or movement of the 
face. Talking, eating, washing the face or 
shaving are great ordeals. Weight is lost, 
the sufferers often become badly dehy- 
drated and their condition pitiable. Then, 
suddenly for no apparent cause, the pain 
stops. The remission may last for months. 
Then the pain recurs as abruptly as it 
ceased. Curiously enough, the paroxysms 
rarely occur at night. Furthermore since 
morphine has little or no effect on the 
spasms, the sufferers from true major 
trigeminal neuralgia do not become ad- 
dicted to its use. 

No more is known of the etiology of this 
disease than when it was described b\ 
Fothergill. Many explanations have been 
offered; that sclerosis of cells and arteri- 
sclerosis of the blood vessels in the Gas 
serian ganglion can be demonstrated 
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niicroscopically or that vasospasm of the 
vessels supplying this center plays a part. 
\’e have made comparative studies of 
ganglia and nerve trunks from two patients 
with tic doloureux dying from apoplexy. 
No difference between the nerves and 
inglia from the affected and non-affected 
de could be discovered on most searching 
examination. 

Only one method of treatment exists for 
the treatment of major trigeminal neural- 
gia. The pain pathways from the face to 
the brain must be blocked. Two accepted 
methods have been developed for this 
purpose, alcohol injection into any of the 
three branches of the trigeminal or section 
of its sensory root behind the ganglion. 

Alcohol injection of the peripheral 
branches of the fifth nerve has a very defi- 
nite place in the treatment of major 
trigeminal neuralgia both in the relief of 
pain and as a means of differential diag- 
nosis. If a patient presents himself com- 
plaining of pain in the face which seems to 
be due to trigeminal involvement, any 
existing doubt in the surgeon’s mind can be 
easily removed by this means. A nerve 
block of the appropriate branch can be 
established by novocaine or alcohol. If the 
resulting peripheral skin anesthesia shows 
that the nerve has been penetrated, relief 
of pain will follow only when the cause for 
the pain lies within the trigeminal nerve. 
But if anesthesia can be demonstrated 
without relief of pain, then the condition 
is not major trigeminal neuralgia and a 
cause must be sought outside the confines 
of this nerve. 

Great stress should be laid on this point. 
Most of the instances in which sensory root 
section have failed to bring relief have been 
due to the fact that the original pain was 
not caused by trigeminal involvement. 
Preliminary nerve block prevents many 
such errors, and there is no more unfor- 
tunate type of patient to deal with than an 
atypical neuralgia case with the sensory 
root of his fifth nerve cut. His pain is 
entirely unrelieved; his face is numb and in 
tus numb area an harassing variety of 


Si 


Grant—Trigeminal Neuralgia 


American Journal of Surgery 43 I 


paresthesias develop which add tremen- 
dously to his distress. Again by alcohol 
injection trigeminal pain can be promptly 
stopped for a time at least. Many patients 
are unwilling to be operated upon, are old, 
have a high blood pressure, diabetes or 
tuberculosis and cannot be considered a 
good surgical risk. This procedure is simple, 
without danger and, by rendering the 
patient pain free, helps restore his health. 
Furthermore, alcohol injection is a valu- 
able introduction to operation, for rather 
more numbness of the face follows periph- 
eral injection than operation. A patient 
becomes accustomed to this sensation. 
When his pain recurs and he returns for 
section of his sensory root, he knows 
exactly how much permanent loss of 
sensibility he must exchange for relief of 
his pain. 

Alcohol injection of the second and third 
divisions is not hard to perform and in 
experienced hands the results are satis- 
factory.! In a series of over 300 patients 
personally injected, the second division 
was successfully infiltrated with alcohol 
at the first attempt in 68 per cent and 
either on the second or third in 22 per cent. 
The third division was blocked effectively 
at the initial trial in 55 per cent. Twenty- 
eight per cent required two or more in- 
jections to produce complete peripheral 
anesthesia. Complete failure to block the 
nerve resulted in 10 per cent of cases 
involving the maxillary branch and 17 per 
cent of cases in which an attempt was made 
to inject the mandibular branch. 

Except for 2 instances following second 
division injection, where complete but 
transient paralysis of the trochlear nerve 
appeared on the side of injection, no com- 
plications of any description resulted from 
this procedure. The average duration of 
freedom from pain, in this series, following 
the first injection was 16+ months. 

Permanent relief from the pain of major 
trigeminal neuralgia may be obtained by 
section of the sensory root of the fifth nerve 
between the brain stem and the Gasserian 
ganglion.2 Two methods of approach to 
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the sensory root have been developed: 
laterally through the temporal’ and from 
behind through the posterior fossa‘ of 
the skull. By the temporal approach the 
sensory root is cut close to the ganglion; 
by the posterior close to the brain stem. 
The sensory root of the trigeminal is 
rarely over 2 cm. in length so that possibly 
12-15 mm. separate the points at which 
the section is made in these two techniques. 
Much discussion has arisen as to whether 
or not there is a change in the position and 
a redistribution of the sensory fibers in 
the root as they leave the ganglion and 
approach the brain stem.’ Claim is made 
that by cutting the fibers more posteriorly, 
neuralgic pain in the face can be relieved 
without producing any loss of sensation 
of any kind in the distribution of the 
trigeminal nerve.‘ This is certainly not the 
situation when the sensory root is sectioned 
close to the ganglion by the approach 
through the temporal fossa. Our experience 
with the cerebellar operation is limited 
to 8 cases, in all of which operation was 
performed for relief of pain from cancer 
of the face. In 4 of these the sensory root 
was completely avulsed with total loss of 
all forms of sensation in the trigeminal 
distribution. In 4 cases a sub-total section 
of the outer half or third of the root was 
made. Pain in the face was relieved, and 
an area of complete anesthesia obtained 
over the lower lip from the midline to the 
corner of the mouth and extending down- 
wards in this plane for a distance of 2 cm. 
on the chin. This was a constant finding 
in all 4 cases. Furthermore, one of these 
patients had hemianesthesia of the tongue 
with marked hypesthesia of the upper lip 
and ala of the nose, while the remaining 
3 had hemihypesthesia of the tongue and 
upper lip from the midline to the corner 
of the mouth including the nasal wing. 
These findings are practically identical 
with those seen following sub-total root 
section close to the ganglion by the middle 
fossa approach, although following section 
at this point the ipsilateral half of the 
tongue is always anesthetic. 
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Two serious postoperative complicatio 
can follow sensory root avulsion by eith 
route, ulceration of the ipsilateral eye ai 
facial paralysis. Keratitis is due to inte 
ference with the fibers of the first divisi 
supplying sensation to the cornea. Con 
plete section of these fibers produc: 
corneal anesthesia, abolishes the wink 
reflex and results in drying and trophic 
changes in the cornea with ulceration. To 
prevent this complication Frazier® sug- 
gested sub-total section of the root sparing 
the inner fibers which led to the ophthalmic 
division. By this maneuver keratitis can 
always be avoided. 

In this series of 100 patients operated 
upon for the relief of major trigeminal! 
neuralgia by the temporal approach, 
54 early cases a total section of the root 
was performed. In this group cornea! 
ulceration occurred in 5 patients and facial 
paralysis in 5 patients. In 3 instances 
facial paralysis and ulceration were seen 
together, the ulceration being due probably 
to the inability to close the eyelid resulting 
in drying and ulceration of the cornea. 
None of these facial paralyses lasted for 
more than six months. All five eyelids were 
closed by a suture but in three they were 
reopened by the local physician with 
recurrence of the ulcer and eventual loss 
of the eye. In 46 sub-total avulsions of the 
sensory root, 2 cases of transient facial 
paralyses and 2 of ulceration occurred. 
Corneal sensitivity was not lost in the 
patients developing keratitis, the ulcers 
disappeared in forty-eight and seventy- 
two hours without treatment and have not 
recurred after two and one-half years and 
three and one-half years respectively. The 
postoperative period of the 46 sub-total 
avulsion cases varies from ten years to 
three months. Two cases of recurrence 0! 
pain in either the first or second division 
have appeared. One of these patients was 
re-operated upon and the remaining fibers 
of the root sectioned. The other was give! 
an alcohol injection of the second divisio 
two years ago with complete relief to date. 
While it would seem possible always to 
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preserve the motor root of the fifth by the 
cerebellar approach, the same result can 
be accomplished through the temporal 
fossa by careful dissection. Although we 
have made no particular effort to save the 
motor fibers in many instances, in the 54 
complete avulsions it was preserved in 
34 and in the 46 sub-total avulsions in 28. 

The question often arises as to the advis- 
ability of sub-total resection of the root 
when the first division is involved by the 
pain. In our opinion the position of the 
“trigger-zone”’ is the deciding factor. If 
pressure on, or movement of the forehead 
does not initiate pain, if pain only spreads 
to the first division, when an area, the 
trigger zone, in the second or third division 
is irritated, then sub-total resection, pro- 
vided it desensitizes the trigger zone, Is 
entirely justified. But if the trigger zone 
lies in the first division a complete avulsion 
is indicated. Sub-total avulsion should be 
done whenever possible for keratitis is 
prevented. It seems wiser to accept the 
chance, and it seems a very small chance, 
of future recurrence in the first division, 
but to protect the eye. If as a rare exception 
a recurrence does occur a second operation 
can always be done, but in the interval 
corneal ulceration is avoided. 

Facial paralysis following root section by 
the temporal route is due to one of two 
causes, either rupture of the _petrosal 
vein or the superior petrosal nerve.‘ These 
veins apparently run close to the facial 
nerve and then into the dural veins near 
to the point where the third division passes 
out through the floor of the skull. The 
petrosal nerve passes from the geniculate 
ganglion through the base of the skull 
along under the dura behind the Gasserian 
ganglion. Avulsion of the vein seems to 
cause bleeding about the facial nerve with 
slow compression and a paralysis which 
may appear gradually four or five days 
postoperatively.’ Traction on the nerve 
may affect the geniculate ganglion and in 
this way the facial nerve. Both nerve and 
vein pass into or under the dura directly 
behind the third division. During operation 
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when the third division has been identified 
and the dura is being stripped upwards to 
expose the ganglion it will be noted that 
at its posterior edge two layers of dura 
may be identified, one clinging to the 
ganglion and one to the base of the skull. 
Behind this layer of dura lying against 
the bone are found this vein and nerve, 
so that it is important to continue this 
dissection of the two layers of dura suf- 
ficiently far posteriorly to expose the 
ganglion without stripping the dura com- 
pletely from the bone. By careful attention 
to this step in the technique, injury to 
these structures and the resulting facial 
paralysis may be avoided. 

It is not our purpose to discuss the 
relative merits of the temporal and pos- 
terior fossa approach to the sensory root 
of the trigeminal. As far as we can see 
from the standpoint of relief of pain and 
extent of subjective and objective anes- 
thesia produced, little difference results 
whether the root is cut close to the brain 
stem or close to the Gasserian ganglion. 
We have been trained in the temporal 
approach. It is, therefore, a more familiar 
and easier technique. But we have carried 
through the cerebellar approach in 8 
instances and the last 2 cases were easier 
than the first. Except for a slight facial 
weakness in the second patient, no com- 
plications of any kind occurred. Given a 
smooth anesthetic, a large basilar cistern 
filled with fluid so that its evacuation 
affords plenty of room and a petrosal vein 
that does not wrap itself completely 
around the trigeminal root and an experi- 
enced operator will have but little dif- 
ficulty. But if bleeding does occur from 
any of the deep veins (and the sensory 
root lies at the apex of a very deep expo- 
sure) with the brain stem and the seventh 
and eighth nerves close at hand and easily 
injured by sponging or coagulation of 
bleeding points, it seems that the possi- 
bility of disastrous results to the patient 
are very great. The temporal approach 
seems, to us at least and it is probably 
due to our training, such a relatively simple 
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procedure that we prefer it. And in this, 
we are supported by the opinion of others.* 
That the mortality by the temporal! route 
is low is shown by one death in this series 
of 100 cases. This patient, a woman aged 
seventy, with a blood pressure of 180/140, 
never recovered from the anesthesia. She 
died five days later from pneumonia. We 
believe she had a vascular catastrophe 
although, as autopsy was refused, this 
could not be confirmed. 

One other definite indication exists for 
posterior root section.? Cancer about the 
face and mouth frequently causes con- 
tinuous distressing pain day and night, 
interfering with sleep and nourishment. 
Alcohol injection or posterior root section 
relieves this pain, allows the patient to 
sleep and eat comfortably and, most 
important of all, renders painless any type 
of treatment directed against the growth. 
In addition to the 100 cases of sensory 
root section for trigeminal neuralgia we 
wish to include 34 complete avulsions to 
relieve the pain of cancer arising within 
the trigeminal sensory zone. In 26 cases 
complete cessation of pain resulted, in 
6 there was 75 to 50 per cent improv ement 
and in 2 mio no effect. Two operative 
deaths occurred in this series. 

The nearer the malignancy is situated to 
the sensory area of the second division the 
greater are the chances for complete relief. 
Cancer of the floor of the mouth or anterior 
or posterior tonsillar pillars soon spreads 
outside the trigeminal zone and _ root 


section is ineffective. A painful cancer of 


the maxillary antrum, the nose, the upper 
or lower lip or the surface or side of the 
tongue can be easily made insensitive. 
Furthermore, and we repeat it because 
it is sO important, treatment directed to 
the removal of the growth is painless. The 
patients do not dread it and hence maxi- 
mum therapeutic measures can be used 
without causing complaint. Morphine is 
not necessary and there is no interference 
with sleep or nourishment. While relief 
of pain has no effect upon the growth 
itself, we are sure that by maintaining the 
patient’s health, by making him willing to 
accept gladly therapeutic measures W hich 
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otherwise would be painful, and by in.- 
provement in his morale by relief of h 

suffering, we have prolonged many liv: 

and enabled several to recover. In a: 

event when these poor people die, they d 

painlessly and easily from  metastati 

lesions elsewhere. Relief of pain from cance 
of the face can be so easily and safel\ 
obtained by trigeminal nerve block that . 
wider use of this procedure is urged. 


SUMMARY 


Major trigeminal neuralgia has one 
cardinal subjective symptom: pain. No 
objective sensory or motor symptoms are 
present. 

2. The pain of major trigeminal neu- 
ralgia has three characteristics: it is 
paroxysmal, it radiates parallel to the 
lower jaw and is referred to the peripheral! 
distribution of the trigeminal nerve. 

Injection of alcohol into any of the 
three branches of the trigeminal will block 
the sensory pathways and relieve the pain. 


This procedure is an important diagnostic 
method in differentiating between neural- 


gia due to trigeminal involvement and 
pain passing over other sensory pathways. 

4. Permanent relief from major tri- 
geminal neuralgia is best obtained by 
section of the sensory root of the fifth 
nerve. The temporal approach is the safer 
method. One hundred such operations 
with only one death form the basis of this 
report. 

5. The pain resulting from cancerous 
lesions of the face can be relieved by 
alcohol injection of the appropriate branch 
of the trigeminal nerve or by preganglionic 
section of its sensory root. In 34 patients 
the sensory root was cut for this reason b: 
the temporal approach. Two operative 
fatalities resulted. Twenty-six patient: 
were completely relieved of pain, and in ' 
additional instances marked improvemen: 
occurred. 


I wish to express my sincere thanks to D 
Charles H. Frazier for permission to report 
this series, those patients from his serv! 
upon whom he permitted me to operate. 

[For References see p. 438.] 
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HE following method of transplanting 

ureters was devised and employed 

by the writer because of the unusually 
complicated conditions present in a case 
in which ureter transplantation seemed 
necessary. It is not published with any 
conviction that it is superior to, or should 
surplant, either of the methods proposed 
by Coffey. A description of the method 
is published because it is an extraperitoneal 
one and, because of this, is safe, since one 
ureter is transplanted at a time, adding 
further safety to the procedure; since it Is 
technically not difficult; and since it may 
prove valuable to someone in a complicated 
case similar to the one with which the 
writer had to deal. 


The patient in whom this procedure was 

employed was a woman who came to the 
Clinic, having been treated elsewhere for 
carcinoma of the cervix by radium implanta- 
tion. Following this treatment she had been 
given intense x-ray therapy over the lower 
abdomen, as the result of which the abdominal 
wall over her bladder sloughed and a large 
permanent bladder fistula had developed just 
above her pubis, persisting for three years. 
The anterior abdominal wall was seriously 
scarred by x-ray burns. The discharge of urine 
over these x-ray burns was extremely painful, 
and stones constantly formed in the open blad- 
der sinus. The patient was taking 9 grains of 
morphine daily. She was apparently free from 
cancer. 
Because of the involvement of the anterior 
dominal wall by the x-ray burns, any trans- 
intation through the front of the abdomen 
s impossible. Therefore, the operation shown 
in the two illustrations, and described, was 
employed. 

As shown in Figure 1, a posterior oblique 

cision was made in the loin, as for a kidney 

eration except that it was prolonged ob- 


liquely downward and not upward as for a 
kidney operation. The peritoneum was freed 


from the abdominal wall in the left lower 
quadrant and a small opening about 34 inches 
in diameter made in the peritoneum. With 
tacking forceps, a low portion of sigmoid wall 
was pulled well up into this small opening in 
the peritoneum. Then the cut edge of the 
opening in the peritoneum was sutured by a 
continuous catgut stitch about the segment 
of sigmoid wall which was thus made extra- 
peritoneal. (See Fig. 1.) Care was taken that 
the segment of the sigmoid wall was made well 
extraperitoneal, but that the lumen of the 
colon was not in any way obstructed. Care 
was also taken that this segment of sigmoid 
contained the longitudinal band, since this is 
a very nice section of the sigmoid into which 
to make the ureter transplantation. 

The ureter was found in its extraperitoneal 
position, followed low into the pelvis, and cut 
between clamps. The lower cut end was tied, 
cauterized, and dropped back behind the 
bladder. The upper end was wrapped in a 
gauze pack to await its transplantation. 

With the peritoneal cavity now completely 
shut off, an incision (as shown in Fig. 2) was 
made in the longitudinal band of the extra- 
peritoneal portion of the wall of the exteriorized 
sigmoid down to its mucosa. The muscularis 
was separated from the mucosa as shown in 
Figure 2 so that a wide area of mucosa, freed of 
muscularis, was present, sufficient to easily 
permit burying the ureter in the wall of the 
extraperitoneal sigmoid. 

The proximal end of the ureter to be trans- 
planted was now cut on a bevel as shown in 
Figure 2b, and a black silk stitch, with a needle 
at both ends, passed through the top of the 
beveled ureter and tied. One needle of this 
stitch was passed through the freed mucosa at 
its very lowest end and out through all of the 
muscular walls of the sigmoid a short distance 
below. The other needle of the stitch was 
passed through the same opening in the 
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mucosa through which the first stitch passed. 
This needle, however, was passed out through 
the muscular wall of the colon at a little differ- 
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serves to anchor the ureter additionally to t! 


bowel. 
As shown in Figure 2f the muscularis of + 


Ureter Divided 


— 


Fic. 1. Wall of descending colon with its longitudinal band (representing less than a third of the caliber of bowel) 
pulled into small opening in parietal peritoneum and made extraperitoneal by suturing small opening in perito- 
neum to wall of colon. Lower end of ureter is shown cut and tied close to bladder. Upper end has been freed and is 
ready for implantation into exteriorized descending colon. Insert a shows loin incision for posterolateral approach 
to ureter and parietal peritoneum. Insert b shows muscles retracted, peritoneum exposed, a small opening made 


in it and sigmoid or descending colon pulled up into it. 


ent lateral location than the first. (See Fig. 2c.) 

Traction on these two stitches pulled the tip 
of the bevel cut ureter up to the stitch opening 
in the mucosa, and, making counter traction 
on the colon with tacking forceps, a sharp 
pointed hemostat was passed through the 
stitch opening in the sigmoid mucosa, made 
by the two needles passing through it, and the 
jaws spread. At this time traction on the two 
silk ureter sutures pulled the beveled ureter 
into the lumen of the sigmoid, plugging it and 
preventing any escape of sigmoid contents. 
Further traction pulled the ureter well into 
the sigmoid lumen. 

With the ureter now well within the colon 
the two silk anchor stitches on the tip of the 
ureter were tied as is shown in Figure 2d. A 
silk stitch grasping the mucosa of the bowel at 
its lowest point and penetrating into the lumen 
of the ureter was introduced and tied, as sug- 
gested in Coffey’s second method of ureter 
transplantation. The cutting through of this 
stitch served to insure an additional opening 
between the ureter and the sigmoid. This step 
is perhaps an unnecessary one since the open 
end of the ureter is transplanted directly into 
the sigmoid, but it makes the drainage of urine 
into the bowel doubly certain, and likewise 


bowel was then sutured over the ureter so that 
it was buried in the entire length of the ex- 
teriorized wall of the sigmoid, through which 
it ran beneath the mucosa. 

The wound in the loin was sutured, and the 
patient recovered without complications, other 
than a short period of temperature elevation. 
Urine was passed by rectum in four days. 

One month later, after talking with the 
patient’s family, and after endeavoring to ob- 
tain information as to the feasibility of ureter 
transplantation into the cecum, (and realizing 
the fluid absorption capacity of this segment 
of colon) it was decided to undertake a trans- 
plantation of the remaining ureter into the 
cecum, with the understanding that if an) 
undesirable events occurred an immediate 
nephrectomy would be done. This seemed more 
conservative than depending upon the lel! 
kidney with its ureter transplanted into th 
sigmoid and the immediate removal of the 
right kidney,—a procedure which would other. 
wise be necessary because the entire abdome: 
was destroyed by x-ray burns that no approac! 
through it was possible and because the dis 
charge of urine from the suprapubic sini 
had to be terminated due to the constan 
pain. 
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Accordingly, a right loin incision was made 
as on the left. Again a small opening in the 
peritoneum was made, and a section of the 


Muscularis 
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ureter transplantation, it was decided that the 
transplantation of the right ureter into the 
sigmoid was the cause of the diarrhea, and 


band of exteriorized colon split and retracted with mucous membrane 


beneath which ureter is to be implanted, presenting. b, End of ureter beveled and black silk sutures armed with 
two needles inserted. c, Silk sutures inserted through lowest point in exposed mucosa and brought out at a lower 
point through muscularis at same level but separated lateral points. Note that four tacking forceps fix colon. 
Note that traction on stitches as indicated by arrows pulls beveled end of cut ureter up to minute opening in 
lower mucosa made by two needles passing through a common opening. d, Sharp pointed hemostat passed 
through common opening through ureter made by two needles. Spreading jaws of hemostat dilates this opening, 
simultaneous traction on two silk stitches indicated in c by arrows pulls beveled ureter into opening, plugs it 
and prevents escape of feces. Two silk stitches are shown tied and ureter anchored to inner wall of colon. e, 
Introduction of a precautionary stitch at lowest point of implanted ureter completely through colon mucosa and 
into lumen of ureter. While this stitch is probably unnecessary, it will cut through in a few days to establish 
connection between ureter and colon with additional certainty and serves purpose also of additionally fixing 
transplanted ureter to colon. f, Muscularis brought over ureter now implanted beneath mucosa over wall of 


exteriorized colon.* 


cecal wall pulled out into this opening, the 
peritoneum sutured about it. Into the extra- 
peritoneal segment of exteriorized cecum the 
cut right ureter was transplanted by the same 
plan as on the left. 

Following this transplantation, although all 
discharge from the suprapubic sinus ceased, 
there were immediate undesirable complica- 
tions. The temperature was high each day, 
although there were no indications of wound 
reaction, and the wound had healed well. The 
most distressing complication was that of 
a nost constant watery diarrhea. 

\t the end of nine days, following the last 


_ With a few slight modifications, this is Coffey No. 2 
n of ureter transplantation. 


that the high temperature reactions were 
doubtless due to infection of the kidney as the 
result of the liquid contents of the cecum and 
the presence of highly virulent organisms here. 
A right nephrectomy was, therefore, decided 
upon and done, following which the patient 
died four days later from what appeared to be 
pulmonary embolism. Unfortunately, permis- 
sion for autopsy could not be obtained, but all 
discharge of urine from the bladder sinus had 
ceased, and all urine was passed by rectum. 
There was no question of the success of the 
ureter transplantation. Pathological report on 
the kidney and ureter showed chronic ureteritis 
and pyelonephritis with multiple abscesses in 
the kidney. 
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As the result of my experience with this 
‘ase, I feel that the introduction of the 
left ureter into the descending colon or 
sigmoid, as described, is probably a satis- 
factory and safe procedure; that the intro- 
duction of a ureter into the cecum is 
undesirable, that is, at least in this case, 
produced a constant diarrhea which was 
not present following the first operation 
when the left ureter only was implanted 
into the sigmoid. In a_ personal com- 
munication, Dr. Fred W. Rankin informs 
me of a similar unsatisfactory experience 
with implantation of the ureter into the 
cecum. 

In another case in which the anterior 
abdominal wall was less involved than 
in this patient, it would readily be possible, 
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particularly with a reasonably redund 

sigmoid (demonstrable by bismuth enem 

to pull the sigmoid up through a sn 

opening in the peritoneum of a right rec 

incision to suture it to an opening in : 
peritoneum, as on the left, making 

extraperitoneal, and to implant the rig! 
ureter also into the sigmoid, extrap: 

toneally, as on the left. 


SUMMARY 


An extraperitoneal unilateral method 
of transplanting ureters is described. 

An unsatisfactory experience with trans- 
plantation of a ureter into a cecum is 
recorded, and a warning offered against the 
employment of such a transplantation. 
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THE DIAGNOSTIC VALUE OF 


URINE DIASTASE* 


Jens Focep, M.D. 


COPENHAGEN, DENMARK 


HE numerous diastase examinations 

which, during the course of the past 

six or seven years, have been under- 
taken here in our department, have given 
us good proof that the analysis often 
furnishes excellent enlightenment for the 
medical profession. It is therefore that we 
feel ourselves justified in pointing out that 
this examination should be made more 
widely than seems to be the case in the 
majority of places. 

The main object of this work is, through 
a report of our own results, to give the 
reader an impression of what we have 
learned from diastase examinations here in 
our department. In earlier works I have 
gone into the historical side of the matter 
and therefore I shall not deal with that 
now. 

I shall first of all give an account of how, 
in the daily clinic, we make an examination 
for diastase in the urine. Wohlgemuth, as is 
known, is the first to have given a practical 
and usable method for the determina- 
tion of amylase. Wohlgemuth’s modified 
method, which originated in 1910, is now in 
use the world over, including many places 
in Denmark, for the determination of 
urine-diastase. However, it was a great 
step forward, when in 1925, the Danish 
surgeon, Fabricius-Moeller, made known 
his modification of Wohlgemuth’s method. 
Here in Denmark Fabricius-Moeller’s 
method competes keenly with Wohlge- 
muth’s and I must warmly recommend 
the former because it is easier, simpler and 
less encumbered with sources of possible 
error, and yet at the same time It gives 
just as adequate information in the terri- 


tory it is designed to cover. Furthermore, 
the numerical values of both methods are 
exactly alike, the unit for the diastase 
value the same, and the method of proce- 
dure nearly identical with equally good 
results. Diastase determination, according 
to Fabricius-Moeller’s method, is made 
in the following way: 

With an automatic-record syringe 2 c.c. 
of dissolved starch (1 pro mille in Soeren- 
sen’s phosphate, pH 6.7, saturated with 
toluol, and with an addition of NaCl 
4.5 pro mille) are placed in six numbered 
test-tubes. Into each test-tube there is then 
dropped, with a regulation medicine drop- 
per, respectively 8, 6, 4, 3, 2, and 1 drops of 
urine which has been diluted one to twenty- 
nine (i.e. 29 parts H,O plus one part urine). 
The tubes are placed in a water-bath of 
38°—40°c., (100°-104°F.) and left there one- 
half hour. After this they are cooled for a 
short time under a faucet. Drop by drop, 
iodine in a solution of N/200 is added. One 


TABLE |! 


Test-Tube 
No. 


Starch solu- 


2cm. | 2cm. | 2cm.| 2cm. 

Number of 

drops (49 

urine)... . 4 3 2 

Diastase 
figure 200 300 600 
color- | color- blue 


less less 


1200 
blue 


400 
color- color- 
less | less 


then has at hand the diastase values as 
shown in Table 1. 


From Bispebjerg Hospital, Dept. D, Head-Surgeon Harald Abrahamsen, m.p. Translated from the Danish by 
Elsie-Marie Werner. Published under the support of the P. Carl Peterson’s Fund. 
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If the contents of all the tubes become 
blue, there is starch present in all of them. 
The diastase figure is in that case less than 
150. In other words there is so little 
amylase in the urine that even the 8 drops 
of 1:29 diluted urine do not break down the 
2 c.c. of starch. If the contents of none 
of the tubes turn blue with the addition of 
iodine, the starch is converted in all of 
them. The diastase concentration in this 
case is so large that a single drop of the 
diluted urine succeeds in breaking down the 
2 cm. of starch. The amount of diastase is 
then more than 1200. If the reaction is such 
that the contents of four tubes are color- 
less, but that of the fifth blue, we write in 
the report the figures 400-600. 

The diastase figure, which really repre- 
sents diastase units, is based on Wohlge- 
muth’s definition of a diastase unit, I.e. that 
solution, 1 cm. of which, under given condi- 
tions (38°c. and one-half hour) is able to 
break down 1 cm. of 1 pro mille dissolved 
starch. If we take the case in which the 
starch is converted in tube tv and not in 
tube v, we see that this is correct, 


2 X 30 X 20 


3 


D = = 400 
The calculation depends upon the con- 
sideration that the amount of diastase must 
increase in proportion to the amount of 
starch which is added. These six analyses 
give us all the information we need in the 
clinic, since the figures less than 150 or 
more than 1200, play no practical part. 

The main sources through which error 
may arise, must be named. They are, 
unclean utensils, addition of sputum or 
feces to the urine, and insufficient water in the 
water-bath in the thermostat. A_ single 
examination takes about ten minutes plus 
the one-half hour in which the test-tubes 
are to stand in the thermostat. Urine from 
the diuresis or else from a single urination 
may be used for the examination. 

In presenting such extensive material 
with which we are operating here, i.e. 
about 16,000 diastase examinations made 
on about 4000 patients, I shall not go into 
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details, but rather lay stress upon ¢! 
outstanding features. 

By way of introduction, the norm! 
amount of diastase will be discussed. ( 
a basis of about 6000 examinations 
urine-diastase in the cases of about 18 
persons with normal pancreas, we find the 
maximum amount of diastase concentr.- 
tion is less than 200: even amounts of 300 
must be carefully considered and must not 
be regarded as a sure sign of a diseased 
pancreas. We consider only amounts higher 
than 300 definitely pathological. These 
borderline amounts are supported }, 
Skoog’s examinations, and_ Fabricius- 
Moeller, in his later works, has changed his 
point of view in accordance with them. 

On the basis of these normal values, 
urine diastase in surgical diseases of the 
pancreas will be discussed. Let me in 
advance emphasize the fact that the 
diagnosis of inflammatory affections of the 
pancreas, can, without operation, be made 
clinically only with a fair degree of cer- 
tainty in about one-third of the cases. 

With this situation it is comprehensible 
and justifiable that through routine labora- 
tory examinations, that an attempt be 
made to increase the diagnostic certainty. 
Among the numerous tests which have 
been brought forth Wohlgemuth’s diastase 
reaction, sions: has been able to hold its 
own. The opinion concerning the value of 
the test, has been, however, and still is 
open to contradiction. 

The number of patients with diseases of 
the pancreas, whom we have examined, 
amounts to 132, and in all 1146 diastase 
examinations were made upon these pa- 
tients. In Table 11 we find the classification 
of the various diseases of the pancreas. 


ACUTE PANCREATITIS 


I shall first discuss the one condition 
which, in this connection, is the most 
important, namely acute pancreatitis. We 
have 71 such cases. Pancreatitis acuta Is : 
term used to denote acute inflammator) 
disease of the pancreas, whether it be pur: 


+ 


inflammation, necrosis or bleeding. In 3. 
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cases the diagnosis was verified either by 
operation or autopsy. In the remaining 
3g the diagnosis was made with as great 
certainty as is clinically possible without 
incision. The result of the 544 diastase ex- 
aminations concerned shows, in the first 
place, increased diastase in the urine, L.e. 
more than 300, in 70 of the 71 cases of acute 
pancreatitis. The only case which ap- 
parently falls outside of this category is 
that of a forty-two year old woman 
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of illustration, it is necessary to show two 
curves from such records. 


Figure 1 is a curve for a seventy-two year 
old woman with necrosis of the pancreas. She 
became suddenly ill twenty-four hours before 
admission (Feb. 14, 1929). She was seriously 
ill upon admission and her tongue and skin 
were parched. She had severe pains in the 
cardia and had vomited once. Her abdomen 
was distended and there was diffuse tenderness 
at the cardia and above the gall bladder. It 


TABLE I! 


| Number | 


Diagnosis of 
Cases 


Acute pancreatitis 

Chronic pancreatitis 

Localized secondary pancreas affections. .... 
Cancer of the pancreas 


| Total 


Number of 
Patients with 
Increased 
300-400| 400-600 600-1200 Urine Diastase 


Number of Diastase Examinations 


<300 


who was admitted to the hospital with 
symptoms typical for pancreatitis, but 
whose diastase count was only 200-300. 
She had, however, been ill for three days 
before admission and as we shall see later, 
the diastase count can, in the course of two 
days, fall to normal. This case can there- 
fore be left out of consideration. The 
fundamental fact is, that in this material, 
in practically all cases with acute pan- 
creatitis, it has been possible to show in- 
creased diastase in the urine. The same has 
been found by practically all Danish 
research workers, while many foreign 
authors report that the test often fails. 

The next question is: how does diastase 
otherwise behave? In nearly all cases of 
acute pancreatitis the maximum value of 
the pathological diastase has been marked 
in 59 patients, 1200 or more, and in 
the remaining 12, lower. As regards the 
diastase curve, this often shows peculiar 
conditions, which have not been adequately 
observed. 

it is of course not my intention to go 
into details with case histories, but by way 


was impossible to make a definite diagnosis 
and the patient was put under observation for 
twenty-four hours. As her condition grew 
worse an exploratory laparotomy was done 
and typical fat-necrosis found. The incision 
was closed again without further operative 
measures and the patient died on February 25. 
Autopsy showed acute pancreatitis with fat 
necrosis in the pancreas, omentum and mesen- 
tery. The diastase curve showed the following: 

The first test was made shortly before 
operation, i.e. forty-eight hours after the 
appearance of the symptoms and the diastase 
count was 1200. The next day the diastase was 
normal and remained so until death in spite 
of acute processes in the pancreas. 

The curve in Figure 2 comes from a twenty- 
five year old woman who was admitted 
March 18, 1931, with typical symptoms of 
acute pancreatitis. The disease had been in 
progress two days. After a while it disappeared 
and she was discharged on April 2. One month 
later she was admitted with exactly the same 
symptoms and since they in turn disappeared 
after a time, it was decided to investigate the 
condition, especially with a view to draining 
the deep-lying gall passages. Laparotomy with 
cholecystectomy, choledochotomy and drain- 
age of the liver was done on May 22. Nothing 


— 
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abnormal was revealed in the bile ducts. The 


pancreas was enlarged in pronounced degree 
and of thickened consistency. The diastase 


Tr, 


Diastase 


Temperature 


% (6 08 £6 24 4% 
/e 


1. 


curve at the time of the first admission shows 
a very high but short plateau of more than 1200 
and thereafter a sharp downward drop to the 
normal value. The curve of the second 
admission is identical with that of the first con- 
finement to the hospital. 


It seems to me to be very important to 
observe the character of these curves in 
order to get an impression of the diastase 
in pancreatitis. The most important point 
to be stressed is that in the very beginning, 
pancreatitis seems to be accompanied by 
increased diastase in the urine, but that 
this increase very quickly falls to the 
normal level. It most frequently lasts 
twenty-four to forty-eight hours, rarely 
longer. Unfortunately, exact information 
as to how quickly urine-diastase increases 
and how rapidly it decreases can not be 
given in this material, but Skoog has an 
investigation which shows that the diastase 
count can have reached normal boundaries 
within thirty-six bours after the onset of the 
illness. This directs our attention to the 
fact that if we are to be aided in making 
the diagnosis of pancreatitis by diastase 
examination, we must not delay the 
examination, for if we wait one or two days 
the result of the analysis can easily be 
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negative, even though the patient con- 
tinues to have pronounced pancreatitis. 

In Dept. D, we immediately, as a matter 
of routine, undertake a diastase examin.- 
tion in all uncertain cases of acute abdor- 
inal symptoms. If a high diastase count 
is revealed our attention is first and fore- 
most directed toward the pancreas or 
the gall passages. If at the same time, there 
are clinical signs of a pancreatic disease we 
feel justified in making a diagnosis of 
pancreatitis. Whether it is primary or 
secondary is, of course, another question. 
Outside of cases of bile-duct affections, 
increased disastase has not been observed 
by us in any of the diseases which other- 
wise are most frequently mistaken for 
acute pancreatitis. 

Thus we see the diastase is normal in a 
long list of cases admitted for acute 
abdominal symptoms, where we had to 
consider the possibility of pancreatitis but 
where the disease later became localized 
beyond the pancreas. In all I have collected 
about 580 such cases. (Table 111.) 


TABLE III 
Number 


of 


Diagnosis Cases 


Ulcer of the stomach or of the duode- 


Diastase 


Pyovarium, pyosalpinx (rupt.)...... 
Salpingitis 

tues 

On the basis of the test, in these cases, 
we are of the opinion that the diagnosis of 
acute pancreatitis may be excluded when 
the patient is found to have a normal 
diastase figure, and if not more than one 
or two days have elapsed since the onset of 
the disease. On the other hand it must be 
remembered that a negative result in the 
diastase test does not exclude acute pan- 
creatitis if two or three days have elapsed 
since the initial symptoms. 


CHRONIC PANCREATITIS 


I shall cover the remaining diseases 0! 
the pancreas in a few words. We hed 
13 cases of pancreatitis chronica. In 12 cases 
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the diagnosis was confirmed either by 
operation or autopsy. One hundred sixty- 
five diastase examinations were under- 


Th. 
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subject by Skoog, and from the Danish 
side, by Fabricius-Moeller, among others. 
Our material consists of 456 patients with 


eo—o—e Diastase 


Temperalure 
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taken. There was increased diastase in 
only 4 of the 13 cases and that generally 
of moderate amount. The test is thus 
inconstant in chronic puncreatitis. After 
this we had 17 cases of ulcer or cancer of 
the stomach or duodenum in which the 
disease had spread to the pancreas; causing 

1 localized secondary disease of the pan- 
creas. In all these cases the diagnosis 
was confirmed at operation. In none of 
these cases were there definite clinical 
symptoms of pancreatic disease, but never- 
theless, in no less than 7 a pronounced 
increase in the diastase of the urine was 
noted prior to operation. The value of the 
symptom, in such cases, is, of course, 
doubtful, but it does call attention to the 
fact that the pancreas may possibly be 
involved in the diseases. The diastase in 
cancer of the pancreas will be discussed 
later. I shall now go on to the group of 
diseases which, excluding the different 
forms of pancreatitis, often give rise to an 
increase in urine diastase. 


DISEASES OF THE GALL PASSAGES 
Much light has been thrown upon this 


tf 


2. 
diseases of the biliary tract. A more exact 
classification, according to the nature of 
the case, is seen in Table tv. 

The number of diastase analyses was 
2844. On inspection of the material it 
is seen that 97 of the 456 cases (about 
21 per cent) show increased diastase, i.e. 
more than 300. Looking more closely we 
shall now see how the urine diastase 
behaves in the separate disease groups of 
Table 1v. A glance at this table quickly 
reveals that a pathological amount of 
diastase in the urine is much more usual 
with stones in the common bile duct than 
in the diseases of the other groups. Among 
the 387 cases of cholelithiasis or cholecysti- 
tis which are listed under the first three 
headings of the table, pathologic urine 
diastase was shown in the case of 55 of the 
patients (about 15 per cent). The 
in 161 cases was confirmed by operation. 
Only somewhat more than one-third 
these 49 patients showed clinical symptoms 
of a disease of the pancreas. 

Diastase in the urine in cases of stone in 
the common bile duct was examined in 
69 cases with, in all, 488 analyses. In the 
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case of 54 patients the diagnosis was 
verified by operation or autopsy. As 
regards the remaining 13, gallstones were 


D 
o—o—0 Drastase 


Temperelare 


found in the feces following a gallstone 
attack and in the remaining two, the 
diagnosis is thought to have been abso- 


TABLE 


Foged—-Urine Diastase 


MARCH, 1935 


forty-six year old woman, who during t) 
past six years had had several seve: 
gallstone attacks. She was admitted D 
cember 20, 1927, and December 23, thi: 
gallstones were defecated following 
attack of pain. The curve shows that ; 
the time when some of the stones mus 
have passed the common bile duct, the 
count jumps to 1200 but thereafter quick!y 
falls to normal. 

The cause of increased diastase in 
diseases of the gall passages is to be 
regarded as an irritated condition of the 
pancreas arising from these affections. A 
pathological process from the gall bladder 
or gall tract can reach the pancreas via 
several routes: through the blood, the 
lymph, or by direct contact. In cases of 
stone in the common bile duct the patho- 
logical diastase is most frequently a sign 
of secretion-retention in the pancreas, due 
to passage obstruction in the papilla of 
Vater. In this connection the reciprocal 
topographical relation between the com- 
mon bile duct and the pancreatic duct 


IV 


Number 

of Cases 

| Operated 
Upon 


Number 


of 


Cases 


Diagnosis 


| 


Cholelithiasis (without symptoms 
of stone in the common bile 
duct) 

Cholelithiasis (Obs. for) 


Stone in ‘the common bile duct. . . 


Total 


| Total 


Number of 


| Cases with 
Increased 


< 300 |300-400 400-600 600 Urine Diastase 


Number of Diastase Examinations 


41 
4 

10 

42 (61) 

07 


lutely certain. You see here that a patho- 
logical diastase of more than 300 is shown 
in no less than 42 of 69 patients, i.e. 
61 per cent of the cases. 

Only in the case of about one-half of 
the patients whose diastase was increased 
were symptoms of a diseased pancreas 
observed. We must point out as note- 
worthy the height which the curve often 
reaches in the case of stone in the common 
bile duct. A sudden jump to amounts of 
1200 or more is quite typical. Figure 3 
shows one such typical curve. It is from a 


plays an important part. 

A certain diagnostic importance must 
be attributed to a symptom which occurs 
so frequently (about 60 per cent of stone 
in the common bile-duct and 15 per cent of 
uncomplicated cholelithiasis). If one 1 
confronted with a patient whom one sus- 
pects of having cholelithiasis or especially 
stone in the common bile duct, increased 
diastase in the urine points to thes 
diseases. Everyone knows how difficult. it is 
to make a diagnosis of stone in the common 


bile duct. The difficulty in differentia: 


Joo 
Poo 
Joo 
éec 4o 
600 39 
4oo 38 
$20 37 
—o 
fev 
Fic 3. 
= 
= 
| 
245 141 1612 1509 38 31 34 
60 I 288 282 4 — 2 
82 19 456 438 9 6 3 
69 54 488 389 25 22 52 


ew Serres Vor. XXVII, No. 3 


ciagnosis with which one is confronted 
when it is a question of stone in the com- 
mon bile duct with icterus, is, whether the 

cisease is hepatitis or cancer of the pan- 
creas. I do not have to stress how impor- 
‘ant It is to make an exact diagnosis in 
such a situation. I think that our examina- 
tion speaks strongly in favor of the fact 
that the result of the diastase analysis is of 
great differential-diagnostic importance, 
so great, in fact, that at the moment | 
consider it to be the surest of all laboratory 
examinations in this field, even when it is 
negative. 
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values used for the diastase release. As 
far as I can see there is at the present no 
theoretical ground which speaks for the 
fact that hepatitis may possibly influence 
the functions of the pancreas. Therefore 
one should expect, in advance, a negative 
result in diastase examinations in paren- 
chymatous icterus. This is supported by 
the experiments I have disclosed here. 


CANCER OF THE PANCREAS 


We shall now consider the diastase in 
cancer pancreatis. The majority of authors 
maintain that cancer or other tumerous 


TABLE v 


Number | 


Number of Diastase Examinations 


| 


Number of 


of Cases with 
Total | <150 200| 2-300 | > 300 | Urine Diastase 
31 345 308 23 5 | 9 1 ( 3%) 
Stone in common bile duct................. 69 488 306 44 | 39 99 | 42 (61%) 
199 1619 | 
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To strengthen my statement, I shall 
discuss a little more closely the examina- 
tions of which I am in possession. First of 
all I will consider the conditions in hepatitis. 

My own examinations include 99 pa- 
tients with hepatitis; 84 with hepatitis 
acuta (79 epidemic and 5 from toxic 
medicinal preparatiorts); the other 15 were 
suffering from hepatitis chronica. Only 
such patients have been included whose 
diagnosis are, on the strength of typical 
progress of the illness, thought to have 
been certain. All of the patients were 
icteric at the time of the diastase examina- 
tion. The number of analyses was 786. 

It is seen that none of the diastase 
amounts goes beyond normal. (Table v.) 

The conclusion must be drawn that the 
diastase of patients with icterus which 
irises from hepatitis does not exceed the 

ormal. 

One finds in going through the scanty 
iterature on the subject that increased 
urine diastase has never been definitely 
shown in hepatitis. Paval and Radvan’s 
conclusions are due to the low boundary 


growths in the pancreas causes none, or 
else very little increase of the urine dias- 
tase. Agreement on this point is however 
not general. In certain cases it has been 
thought possible to find increased diastase 
In cancer pancreatis. One must, however, 
take into consideration the fact that all 
authors work with a threshold value 
which is considerably smaller than that 
which Skoog and I, working independently, 
have reached in a large series of examina- 
tions. It is therefore possible that the excep- 
tional cases of pathological diastase which 
have been found in cancer pancreatis can 
be explained on this basis. 

Through my own examinations the 
diastase has been determined in the case of 
31 patients, 26 with cancer pancreatis, 5 
with a tumor (probably cancer), but all 
with compression of the common bile duct. 
In the case of 26 the diagnosis was verified 
by operation or autopsy. The other pa- 
tients did not get to operation or autopsy 
but the diagnosis was easily recognizable. 
The result of the examinations is given in 
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In 345 diastase examinations made on 
31 patients the count in 9g cases is found to 
approach less than 300. In only one case, as 
shown, in all of these examinations, was a 
sure pathological increase of the urine 
diastase confirmed. In comparison, the 
last group embraces the aforementioned 
69 cases of stone in the common bile duct 
and about 60 per cent showing increased 
diastase. 

The group with cancer pancreatis has 
naturally the weakest foundation because 
of the comparatively small number of 
cases. Petrén announced in Helsingfors 
(1931) that he had noticed increased 
diastase in single cases of cancer pancreatis 
and I myself have also observed this. The 
cases, however, have been such that the 
diastase increase could be explained by 
the presence of such complications as 
cholelithiasis or apoplexy of the pancreas. 
Allowing for this, I still believe it permis- 
sible to point out that the differential- 
diagnostic importance of urine diastase is 
great. If one is confronted with a case of 
icterus, and hesitates between several 
different diagnoses, it is highly probable 
that an increase in the diastase of the 
urine is indicative of the presence of a 
stone in the common bile duct. One must 
not forget, however, that a stone in the 
common bile duct does not necessarily 
have to bring about pathological diastase. 
Unfortunately, as has been described, 
this symptom fails in a number of cases. 
In regard to these the difficulties in making 
a diagnosis are just as great as before 
and it is to be emphasized that normal 
diastase should by no means allay suspicion 
of a stone in the common bile duct. 

As a supplement to the foregoing report 
on diastase in the three most important 
forms of icterus, it must be briefly men- 
tioned that the result of about 200 diastase 
analyses in other diseases accompanied by 
icterus, namely, cancer hepatis (16 pa- 
tients) and hemolitic icterus (4 patients) 
did not show increased values. 
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CONCLUSION 


If in closing I should be asked to stat« 
briefly in which important fields tl 
diastase examination gives informatio: 
which one cannot obtain by other labora- 
tory examinations, I should mentio: 

(1) Acute affections of the pancrea 
In truth, practically all other pancree: 
tests have been failures as far as the prac- 
tical clinic is concerned. This is true o! 
glucosuria, indicanuria, maltosuria, pen- 
touria, Cammidge’s reaction, Winternitz’s 
test, Loew’s reaction and others. On|; 
Wohlgemuth’s diastase reaction has been 
able to make a place for itself, and play, 
as you see, a big part in the diagnosis. 

(2) In regard to the factor of differentia! 
diagnosis, when it is a question of stone 
in the common bile duct. In this case the 
positive result of the test speaks so strongly 
in favor of this disease that at present one 
is not in possession of any other laboratory 
examination which gives such sure informa- 
tion. In both these places the diastase 


test has a special and important value. 


The result of findings regarding the 
diastase reaction is that we believe there is 
sufficient reason to undertake diastase 
examinations in the following cases: 

(a) In all uncertain abdominal cases, 
especially when a pancreatic disease is 
suspected. 

(b) In diseases of the gall passages. 

(c) In diseases accompanied by icterus. 

(d) In postoperative complications, espe- 
cially following operations adjacent to the 
pancreas. 

One must, of course, not expect that the 
result of a diastase analysis immediatel) 
gives the diagnosis. The circumstances are 
such that a diastase reaction which is 
evaluated with understanding and linked 
with the clinical picture often gives a strong 
point for or against a definite diagnosis. 

We can therefore recommend that the 
diastase examination be widely used. Th« 
more so, since it is a laboratory examina- 
tion which is simple, quickly made, anc 
cheap. 
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HE desirability of placing the un- 
descended testicle in the scrotum is 
generally recognized and accepted by 

all. Experimental and clinical evidences 

prove that normal testicular development 
and spermatogenesis do not take place 
after puberty if the testis is outside the 
scrotum. The increased danger of malig- 
nancy or torsion of the cord are further 
arguments in favor of a normally situated 
testis, as well as the psychic effect on the 
individual. It is not my intention in this 
paper to discuss these phases of the subject 
nor the etiology and pathology; all of 
these have been well covered in the excel- 
lent papers by Wangenstein,! Herbert 

Willy Meyer,? and Higgins and Welty.® 

There are, however, some perplexing 
questions relative to the problem of the 
undescended testis which the surgeon 
must be prepared to answer to his medical 
and pediatric colleagues: 

1. Does the preadolescent undescended 
testis always necessitate surgical interven- 
tion for its correction? 

2. If surgery is indicated, at what age 
should it be undertaken? 

3. Is there a surgical procedure, which 
can guarantee satisfactory end results in 
the correction of this condition? 

Bevan,‘ with whose name this subject 
is indelibly associated advocates surgical 
intervention in practically all cases of 
undescent seen before puberty and advises 
operation at a very early age, preferably 
before the age of five. Cabot® likewise 
recommends surgery in all cases before the 
age of nine. The majority of surgeons 
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writing on this subject give the impression 
that an undescended testicle seen any 
time before puberty should always be 
operated on. 

Recent developments and further study 
on this subject make necessary, at this 
time, a change in attitude on our part, 
toward the advisability of surgical inter- 
vention in every case of undescended 
testis. We must clearly recognize and 
differentiate two groups of cases: 

1. Those in which no operative proce- 
dure is necessary to obtain descent of the 
ectopic testis. 

2. Those in which surgery offers the 
only hope of bringing the testicle into its 
normal scrotal position. 

In the non-surgical group of cases are 
(a) normal boys without demonstrable 
general endocrine diaturbances whose un- 
descended testis will spontaneously descend 
sometime before or at puberty; (b) normal 
boys treated by a specific glandular 
therapy which will produce descent of the 
testis into the scrotum; (c) cases of dis- 
pituitarism, known as Froéhlich’s syndrome, 
with bilateral undescent and general obes- 
ity in which surgery is never of any value. 

Spontaneous descent of the preadolescent 
ectopic testis is a phenomenon that many 
pediatricians have observed in their prac- 
tice, but which heretofore has not been 
sufficiently emphasized. Bevan* emphati- 
cally denies that it ever occurs. He states 
that there is little likelihood, if the organs 
are not in their normal position at birth, of 
their descent in the period from birth to 
puberty and that he has never seen in his 
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large experience a definite example of this 
kind. On the other hand, a recent study by 
Drake® who sent a questionnaire to the 
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Fic. 1. Usual incision made as for an inguinal hernio- 
plasty. Incisions in thigh and in scrotum latre to 
be described are indicated. 


physicians of various boys’ schools, con- 


cluded from it and his own experience with 
twelve cases that, “the unilateral un- 
descended testis does not present any 
surgical problem, as the greater majority 
of such cases will descend spontaneously 
by the age of fourteen and will become 
normal in size and eventually lie low in the 
scrotal sac.” I cannot agree with this 
writer when he states that the greater 
majority will descend, because United 
States statistics of the Army during the 
draft period, showed an incidence of 3 in 
1000 recruits with undescended testes. 

In my personal experience during the 
years 1926 through 1933, I have witnessed 
spontaneous descent in eleven boys, the 
age of descent varying from three to 
eleven years. Five of these cases were 
bilateral and six were unilateral cases of 
true undescent, uncomplicated by any 
picture of general glandular dystrophy. 

The treatment of undescended testis by 
an apparent specific form of glandular 
therapy is based on the recent experimental 
work of Engel’ of New York, who worked 
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upon the macacus monkeys, in which th 

testes at birth are in the upper end of th 

inguinal canal and do not normally descen: 
for a few years. Injections of the anterior 
pituitary hormone, isolated from the urin 

of pregnant women, produced a series « 

spectacular phenomena. Within a few day 

there was seen a remarkable developmen: 
and elongation of the immature scrotun 
and by the end of the month both testes 
had descended into a fully developed 
scrotal sac. 

On the basis of this work and in conjunc- 
tion with Dr. Samuel Cohn, of the Pediatric 
Department of the Mount Zion Hospital, 
I have had the opportunity in the last yea: 
to study 7 cases, ranging in age from five 
to twelve years. These boys were otherwise 
apparently normal and exhibited no genera! 
signs of glandular dystrophy except that 
they all showed undescent of one or both 
testes. They were given injections of 
anterior pituitary hormone in the form of 
antuitrin s (a dose of 100 rat units was 
used for each injection), and the results 
were almost unbelievable (results to be 
published in detail in a separate paper in 
the near future). In one case, a boy aged 
twelve, within three hours after the first 
injection of 100 units of antuitrin s, the 
unilateral undescended testicle was seen 
to be already in the upper part of the 
scrotum. In each of the other cases, after 
the second or third injection spaced three 
days to a week apart, the ectopic testicle 
had completely descended into the scrotum 
and remained there. In 2 cases, a boy of 
seven and an adult of thirty-eight with 
unilateral undescent, no effect was obtained 
after repeated injections of autuitrin s. 

It would appear to follow from the fore- 
going results that in cases of spontaneous 
descent and those produced by glandular 
therapy, an endocrine factor alone pre- 
vented normal descent, in contrast to the 
other type of case in which, as operation 
shows, mechanical factors are largely 
responsible. 

Because of our present inadequate know!- 
edge on this subject, there is difficulty in 


NS 


Fic. 2. Fic. 3. 
Fic. 2. Undescended testicle usually seen at external ring lying in superficial fat. Line of incision in external oblique 
is indicated. 
Fic. 3. External oblique divided, showing testicle enclosed in its sac in lower portion of inguinal canal and attached 
by its gubernaculum to superficial fat. 


Fic. 4 Fic. 5. 
iG. 4. Testicle divided from its gubernaculum and dissection of cord begun. 
1G. 5. Cord being separated by sharp dissection from attached cremasteric fibers and fascial bands and accompany- 
ing hernial sac. 
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Fic. 6. Fic. 7. 
Fic. 6. Sac of hernia has been separated, opened, ligated and is ready to be transfixed under internal oblique, thus 


curing hernia. 
Fic. 7. Dissection of cord being carried upward and into retroperitoneal space. All restraining fibers being sec- 
tioned, but extreme care taken not to injure spermatic vessels or vas deferens. Spermatic vessels are never 


sectioned in order to lengthen cord. 


Fic. 9. 
Fic. 8. By sharp and blunt dissection, using gentle traction on testicle to give exposure, cord is lengthened to a 


point which allows testicle to lie opposite scrotum on thigh without undue tension. 
Fic. 9. An oblique incision about 15 inches long is made into thigh at point where testes lies without tension 


X 
exposing fascia lata, but not injuring saphenous vein. With finger in scrotum to stretch it an incision is made 
corresponding in length and direction with that of thigh incision and posterior lips of these two incisions ar¢ 


sutured together with chromic No. 0 catgut. 
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cryptorchidism is caused by endocrine 
disturbance or by mechanical defects, 


Fic. 10. 


Undescended Testicle 


determining whether a given case of 
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with the results of these operations. In this 
country, the operation which has had the 
greatest number of cases reported and 


Fic. 11. 


Fic. 10. Anastomosis between posterior lips of scrotal and thigh incisions completed. Hemostat grasps testicle 
at point where gubernaculum was attached to it preparatory to bringing testicle to its new bed in fascia lata 


through scrotum. 


Fic. 11. Testicle sutured to fascia lata of thigh with two to four interrupted No. 0 chromic sutures at point where 


it lies without tension. 


hence early operation before the age of 
twelve should not be advised. Exceptions 
to this, however, are cases of emergency 
which may arise from the coincidental 
hernia or torsion of the cord. The time for 
surgery is between the ages of twelve and 
sixteen. In my own series, the average 
operative age was thirteen and a half 
vears. In boys of this age, if descent has 
not occurred spontaneously or with the 
aid of specific glandular therapy, we can 
be fairly certain that the mechanical factor 
is preventing descent and only an opera- 
tion can cure the condition. 

Does surgery offer an operation which 
sives satisfactory end-results? Since 1820, 
when the first orchidopexy was performed 
by Rosenmerkel, there have been described 
»ver forty methods of bringing the testis 
nto the scrotum. The fact that so many 
methods have been advocated indicates 
very definitely a general dissatisfaction 


which in the past has been generally 
accepted as standard, is the Bevan proce- 
dure. The late results of this operation, 
however, have been very unsatisfactory 
and it has the further objectionable feature 
of occasionally necessitating the division 
of the spermatic vessels, which often leads 
to atrophy of the testicle. 

Coley® reporting on the end-results 
of 415 cases of the Bevan’s operation 
concludes: 


Unfortunately in only a comparatively small 
number of cases did we find the testicle occupy- 
ing the bottom of the scrotum in the cases 
observed several years after operation. The 
atrophied testicle is generally found to have 
retracted to mid scrotum or in the region of 
the external ring end and is in a position some- 
what less liable to trauma than before operation. 


In 1926, Burdick and Coley® reported on 


537 orchidopexies performed in the Hos- 
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pital for the Ruptured and Crippled (1891- 
1924), On patients all under seventeen 


years of age. Most of these operations were 


tae, 


Fic. 12. 
Fic. 
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and Coley” reported just recently, a 
review of 137 completed cases, from the 
Hospital for the Ruptured and Crippled, 


Fic. 13. 


12. Anterior margins of thigh and scrotal wounds are sutured together over testicle with interrupted silk 
sutures. A strip of vaseline gauze is passed through skin canal between scrotum and thigh which acts as dressing 


for posterior layer of sutures. Cord is seen in inguinal canal which is now closed by method of Bassini without, 


however, transplantation of cord. 


Fic. 13. Completed operation showing both inguinal and thigh scrotal wounds closed. Vaseline gauze strip used as 


dressing for skin canal. 


by the Bevan method. The end-results 
were so discouraging that they sought 
some better method of operating. 


In 1927, Meyer? reported the results of 


64 cases operated by an original two-stage 
procedure, devised by Franz : Torek i In 1909. 
The end-results were 100 per cent satis- 
factory and seemed to prove conclusively 
that one of the essential principles for a 
successful end-result in an orchidopexy is 
the development and stretching of the 
atrophic scrotum. It is this factor which 
had been overlooked in all of the previous 
orchidopexies and which explains why in 
many cases operated by the older methods 
despite sufficient lengthening of the cord, 
the testis frequently retracted or was 
pushed up to the external ring by the 
atrophic scrotum. 

The Torek operation today is rapidly 
becoming recognized as a solution to the 
surgical problem of orchidopexy. Burdick 


and concluded that, “‘ The end results in our 
hands are so far superior to those which we 
obtained by the former methods that we 
do not feel justified in using any other type 
of operation.” The Mayo Clinic as reported 
by Walters!! has likewise adopted this 
procedure for the surgical treatment of 
these cases. My own series consisting of 
27 operated cases from 1926 to 1933, on 
which thirty operations were performed; 
3 cases were bilateral and all have shown 
satisfactory end-results. In no instance has 
the testicle atrophied or retracted up 
against the pubic bone or come to lie in 
the upper scrotum. Gangrene of the testic|: 
did not occur, and the testicle in all of the 
cases lies free in the bottom of the scrotum. 
The herniae have remained cured. 

The technique of this operation is 
shown by the accompanying illustrations. 

The advantages of the Torek method o 
orchidopexy are: 
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1. The ectopic testicle is given every 


possible chance to develop and function as 
there is complete preservation of its blood 


Fic. 14. 
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3. The testicle of its own accord, without 


the use of a foreign body, becomes fixed in 
the bottom of the newly formed scrotal 


Fic. 16. 


Fic. 14. Second stage. Incision separating scrotum from its attachment to thigh and exposing transplanted testicle 


preparatory to its return to scrotum. 


Fic. 15. Second stage. Releasing testis from its attachment to thigh after four to six months. Note number of 
blood vessels which have grown into testicle. Care must be taken at this stage not to injure testicle which is 


firmly united to fascia lata. 


Fic. 16. Completed second stage. Testicle in scrotum. Thigh and scrotal wounds are closed by interrupted 


black silk sutures. 


supply; the spermatic artery and vein 
never being ligated, and in addition, the 
transplanted testis receives a new blood 
supply during its few months domicile in 
the thigh. Because of this last reason, I 
strongly urge that the testicle should be 
left attached to the thigh for a period of 
at least six months. I cannot agree with 
Walters and Love" of the Mayo Clinic 
who advocate a second stage in three to 
six weeks. I have left the testicle attached 
to the thigh for as long as two years and 
many times the testis, which hardly 
seemed worth saving, has developed during 
its stay in the thigh, to two or three times 
its former size and approximates or Is 
even larger than its fellow. This condition 
is quite in contrast with that which so 
often follows the other type of operation. 


2. A normal scrotal sac is formed out of 


what is usually a small atrophic rudi- 
mentary scrotal pouch. Such a scrotum 
does not contract again and force the 
testicle up against the pubic bone for its 
final position. 


sac. 

4. The operation is thoroughly surgical. 
No foreign body is necessary for traction 
on the testicle to keep it down, and all the 
wounds heal by primary union. No vital or 
important structure is injured or divided. 

5. The operation is applicable to bi- 
lateral as well as unilateral cases. In the 
bilateral cases the procedure is divided 
into three stages: at the first sitting, one 
testis is brought down, sutured to the 
thigh and the hernia repaired. About six 
months later this testicle is separated, 
placed in the scrotum and the opposite 
one brought down to the thigh; the hernia 
on that side is repaired. In another six 
months, this side is separated from the 
thigh and the patient is left with both 
testes hanging normally in the bottom of 
the scrotum and with both herniae re- 
paired. The operation is done in three 
stages as it is not advisable to attach the 
scrotum to both thighs at the same time, 
although some operators at the Mayo 
Clinic have done so. 
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There have been no serious complications 
in my series of cases, using the Torek 
method. In a few patients there was a 
slight delay in healing at the angles of the 
thigh-scrotal wounds, due to faulty ap- 
proximation. No testicle sloughed. The 
patients have been perfectly comfortable 
between the first and second stages. They 
can walk, jump, swim, horseback ride and 
follow any activity that any other boy 
can do. 

The few bad results reported by this 
method by other writers, were admittedly 
due to technical errors, such as suturing 
the scrotum to the thigh with too much 
tension or insufficient lengthening of the 
cord. 


CONCLUSIONS 


Etiological factors preventing descent 
of a testicle are either endocrine or 
mechanical. 

2. In the endocrine cases, surgery Is 
never indicated as the testes will either 
descend spontaneously before puberty or 
will respond to specific injections of 
anterior pituitary hormone, known as 
antuitrin s. 

3. The group of cases in which mechani- 
cal factors are at play in the etiology of this 
condition necessitate surgery, which should 
not be done before the age of twelve and 
preferably between the ages of twelve and 
sixteen years. 

4. The Torek two-stage orchidopexy 
appears to eliminate the bad _ results 
previously reported by former types of 
operations. The end-results in thirty or- 
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chidopexies performed on 27 patien: 
further confirm the reported superior end- 
results of this procedure. 


Forty-FIVE CASES OF UNDESCENDED TESTICLES 
1926-1933 


| Uni- | Bi- 
lateral | later« 


| No. of | 


Cases 


Spontaneous descent... 

Descent following injec- 
tions of antuitrin s... 

Operative cases 
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NY descriptive pathological classi- 
fication of goiter must be applicable 
at all times to clinical use. The 

usual clinical classifications have included 

the adolescent, colloid, toxic and non-toxic 
adenomas, and finally the exophthalmic 
types. This is complete as far as labeling is 
concerned, but it gives no insight into the 
entire process or change that has been 
taking place not only for a few weeks or 
months, but probably over a period of 
years. The difficulty in using the same 
clinical grouping for a pathological classi- 
fication is obvious when certain fixed ideas 
are held concerning the type only to have 
the pathologist state that the goiter is of 
an entirely different structure. The histo- 
pathology of any type of goiter is not 
merely the existence of certain’ types of 
epithelium and stroma, but a conception 
of the derangements of these structnres 
which take place due to changes in the 
physiology of secretion. The end-results of 
these changes range from a resting stage 

(colloid goiter) to one of extreme hyper- 

plasia (exophthalmic goiter). 

Frequently there has been an innocent 
enlargement of the thyroid for a long 
period of time, to be followed either by a 
sudden increase in size or the development 
of the true toxic symptoms. With the 
history of a long duration, there is to be 
expected not one type of pathological 
lesion but many. The anticipated findings 
can often be found on examination of the 
gross and histological specimen, provided 
there has been first obtained a complete 
picture. This factor alone gives conclusive 
evidence that the types of goiter cannot 
be completely separated as one does 
tuberculosis, syphilis, typhoid, and tumors 


GOITER, A CONTINUOUS DISEASE* 
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of various organs. 

Halsted! in 1896 was first to note the 
response on the part of the thyroid 
epithelium to an increased demand. He 
partially extirpated the thyroid of dogs, 
and later the remaining tissue took on an 
increase in activity. There was not only 
an increase in the size of the gland, but 
changes in the normal gland unit epi- 
thelium to a hypertrophic and hyperplastic 
secretory epithelium. At this time the first 
statement was made as to the power of the 
gland to assume an increased function 
dependent on certain physiological and 
anatomical changes, due to the removal of a 
portion of a gland. This early experimenta- 
tion proved that activity of the gland 
resulted not only from a decreased ana- 
tomical structure, but also from a derange- 
ment of the normal physiologic process or 
a dysthyroidism as well. 

Hertzler? noted that it was not the age 
of the patient that determined the type 
of goiter but the age of the goiter itself. 
The goiter of young people, the adolescent 
type, is usually symptomless, but if 
observed for a long period of time several 
changes may occur; it either becomes 
completely “‘rested” or colloid, or assumes 
many bosselations, or nodules, in a more 
advanced regressional state. If observed for 
a long time, during pregnancy, or some 
emotional strain or psychic disturbance, 
there may be increased secretory output. 
Only through a recognition of the con- 
tinuity of the disease, and not of separate 
clinical manifestations, can the proper 
treatment and prognosis be rendered. 

The aim of the recent classifications has 
been to include both a recognition of the 
clinical varieties of goiter and, so far as 
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possible, the pathological grouping without 
confusing the previous ideas of the disease 
or interfering with the interpretations of 
the continuity of goiter. According to 
Boyd,’ Rienhoff,* and Dunhill® goiters may 
be divided as follows: 

1. Diffuse goiter with involution (ado- 
lescent and colloid). 

2. Nodular goiter with involution or 
hyperplasia (non-toxic adenoma and toxic 
adenoma). 

3. Diffuse goiter with hyperplasia (exoph- 
thalmic or true Graves’s disease). 

These groups include all types except 
the true tumors, both benign and malig- 
nant, and those rare inflammatory diseases 
which occasionally invade thyroid tissue. 
The greatest advantage of this classification 
is that the clinical and pathological descrip- 
tions are combined. A _ diffuse goiter 
immediately calls to mind the early or 
resting stages, or the acute hyperplastic 
type. A nodular goiter always denotes a 
more chronic stage, either prolonged in- 
volution or an exacerbation of the active 


process where the gland becomes more 


secretory and there are definite toxic 
symptoms. 

Plummer’s® contribution to the present 
knowledge of the goiter problem was to 
prove that the energy output of the body 
cells was determined by the secretion of 
the thyroid gland. The standardization of 
the use of iodine preoperatively has added 
much to the safety of the thyroidectomy, 
but has also shown the power of inhibiting 
the secretory function of the gland. This is 
brought about by artificially producing 
involution of the gland units. There is 
considerable difference histologically in 
an involution brought about by a gradual 
change and that by a sudden addition of 
iodine. Clinically the most outstanding 
difference is the short duration of the 


regression in the latter. 


PATHOLOGY OF VARIOUS TYPES 


1. The diffuse goiter with involution is 
characteristic. There is a uniformity of 
appearance both on the surface and on the 


Martin & Elkin—Goiter 


MARCH, 1635 


cut section. The gland is a brownish-red 
color and appears uniformly filled wit 
clear appearing colloid separated by thin 
fibrous septa. The consistency is distinctly y 
soft. The microscopic changes _resemb 
the normal in many respects. The acir 
are diffusely filled with colloid. The ice 
thelium is flattened and compressed to ; 
thin layer. In various acini are sma! 
protruding buds of epithelium which are 
evidences of a previous hyperplasia. Along 
with this may be scattered islets of small 
quiescent gland units. The vascularity is 
usually absent or compressed. These lesions 
represent the usual findings in the so-called 
endemic, adolescent and that vague de- 
scriptive group of colloid goiters. 

(a) Nodular goiter, particularly the 
involutional type, should be described 
next, for this probably is the most common 
of all goiters seen by the surgeon. According 
to Rienhoff* and Thomas,’ only 8 per cent 
of the nodular goiters represent true 
benign lesions. Fifty-eight per cent of the 
nodular element was the final process of 
regional involution. That is, beginning from 
the involuted or resting goiters, there are 
certain periods when an excitement of the 
gland occurs, only to be followed by 
subsequent involution. The number and 
degree of bosselations are the direct result 
of the many cycles through which the 
gland has passed. Expressed in a different 
manner, the more nodular the gland usually 
the more advanced is the process of involu- 
tion, unless seen during an acute flare-up 
of toxic symptoms. There are three types 
of nodular goiter clinically that are dif- 
ficult to separate;> namely, benign neo- 
plasms, nodules with involution, and local- 
ized areas of previous hyperplasia with 
involution. Only through careful micro- 
scopic sections can a proper diagnosis be 

made. Rienhoff* describes the involutional 
bodies, or those quiescent areas of a 
nodular goiter, as being either (1) epithelia! 
lined cysts containing colloid, (2) localized 
and encapsulated areas of dilated colloid, 
or (3) those going beyond the usual process 
or involution of the gland as a whole. 
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The gross changes are variable. There 
may be many nodules of various sizes, each 
being surrounded by a rim or zone of dense 
fibrosis. Occasionally there has been coa- 
lescence of the colloid spaces with cyst 
formation, or hemorrhage into these areas. 
More rarely there is cartilage or calcium 
formation. Unlike the gross appearance, 
the microscopic sections do not show uni- 
form changes. As has been previously 
pointed out in these types, one field may 
show a completely encapsulated area of 
flattened epithelium surrounding acini filled 
with a dense colloid, and immediately 
adjacent may be an active gland unit of 
hypertrophy and hyperplasia. The number 


and activity of these gland units are 
directly responsible for the degree of 
toxicosis. 


(b) In the nodular type with hyper- 
plasia, the clinical significance is the 
extreme chronicity of the lesion. The 
patient has survived the disease long 
enough for the nodules to develop. These 
goiters may at times become extremely 
difficult to cure, due to the age both of the 
goiter and the patient. There is occasionally 
developed in these untreated cases a 
clinical state which is spoken of by Lahey 
as being the apathetic type. That is, w ith 
each succeeding remission there is less 
response on the part of the body and when 
operated upon they are likely to show the 
greatest reaction. 

Pathologically these lesions show charac- 
teristics similar to involution as well as 
areas in which there has been epithelial 
activity and proliferation. These latter 
nests show a changing of the basement 
layer of flat epithelium to a cuboidal or 
columnar type. There is also a diminution 
of the colloid within the acini. The blood 
supply is markedly increased. In certain 
chronic types discrete groups of lymphoid 
hy perplasia are found. Surrounding these 
active gland units there may be perilobular 
fibrosis which separates these hypertro- 
phied and hyperplastic units from normal 
colloid vesicles. The degree of intra- 
lobular and perilobular fibrosis is indica- 
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tive of the various remissions that have 
occurred clinically and left their evidence 
pathologically. 

It is well to remember that most surgical 
specimens will show more regressive than 
progressive changes since there has usually 
been a recent artificial involution brought 
about by the administration of iodine. 

11. The picture of diffuse goiter with 
hyperplasia is the ultimate effort in the 
toxic syndrome. Since this type occurs 
more frequently in young adults and 
usually on no preexisting lesion there is an 
absence of the usual chronic regressional 
changes. The untreated diffuse hyper- 
plastic goiters usually do not become 
extremely large but are very firm. The 
surface is smooth and the entire contour 
of the gland is unchanged. On section 
there is a beefy-red appearance. No gross 
colloid is seen. There is not the friability 
that is present in the involutional types 
where there is an abundance of colloid. 
The microscopic appearance is character- 
istic; the epithelium is uniformly hyper- 
trophied and hyperplastic since the epi- 
thelium changes both in size and amount. 
The cells of the acinus become infolded 
and changed to a columnar type. With the 
rapid progress of this development, the 
growth is usually inward to the extent that 
a papillary, lace-like network replaces the 
intra-acinary space. As the toxicity pro- 
gresses the colloid becomes absorbed, 
usually first nearest the epithelial lining. 
This is demonstrated by the vacuolated 
areas occurring in the colloid. The final 
stage is a complete infolding of the ex- 
tremely hydropic cells. The rapidity of 
growth of the cells is shown by the number 
of mitoses which may be present and the 
number of cells which have broken away 
from the basement membrane and occupy 
the center of an acinus as an irregular 
cluster. As the toxicity lessens there is a 
decrease in the number of these despua- 
mated cells. 

In the early stages of the hyperplasia 
there is usually very little stroma, but as 
the vascularity increases and the sinusoidal 
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spaces are increased, the fibrous tissue 
begins to appear. Situated throughout the 
gland at various intervals may be found 


Fic. 1A. 
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of the other types of goiter, since they ar 


the only true benign neoplasia that occu 
in the thyroid gland. There is no defini 


Fic. 1B. 


Fic. 1. A and B. Low power magnification of sections in Case 1 showing absence of colloid, papillary hyperplasia 
of epithelium and lymphoid invasion. (Diffuse goiter with hyperplasia.) 


discrete islands of lymphocytic invasion. 
It is thought that due to the strain on the 
epithelial structure there follows an acti- 
vation of the endothelial elements with 
the resulting lymphocytic invasion and a 
subendothelial fibrosis.’ As the endothelial 
structures progress, the glandular epithe- 
lium disappears and a true node of lympho- 
cytes remains, which later obliterates and 
leaves a whorl of fibrosis which encloses 
the endothelial cells, which represent the 
atrophied gland units. Should the progress 
become so marked that the gland units 
have been replaced, there may result a 
non-goitrous myxedema. 

1v. Fetal adenoma. It is well that this 
type of growth be considered as a separate 
group. These lesions conform more nearly 
to the conception of an adenoma than any 


relationship between these growths and 
the goiter cycle. Frequently these ade- 
nomas may become malignant and rarely 
do they ever show evidence of toxicosis. 
They have been described as_ thyroid 
masses that never reach adult life. 
Hertzler® has designated these tumors as 
of the mixed variety, but it does not seem 
appropriate to class them as such. The) 
have, however, many points in common 
with the ordinary mixed tumors of the 
parotid; namely, the appearance of more 
than one type of embryonic tissue. Clinic- 
ally all patients with lobulations hav 
similar histories. The majority of the cases 
show that the tumor appeared early in life 
and grew slowly as a single nodule in the 
gland. No early symptoms were manifeste« 
but there was a sudden increase in size, 
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vhich probably was the reason for seeking 
ome treatment. The cause of this increase 
may be due to a sudden hemorrhage into 
he entire node or the changing from a 
enign to a malignant tumor. 

The most striking feature is the ovoid 
shape of the solitary tumor which is 
surrounded by a heavy capsule. On section 
there is a homogeneous mass of extremely 
friable tissue that has a yellowish-brown 
color. The stroma is very clear, contains no 
nuclei and stains very poorly. The acini 
are well circumscribed and uniformly small. 
They never take on the papillomatous 
character that is seen in a toxic goiter. 
The epithelium is of the cuboidal type 
with a definite regularity. The colloid is 
usually small in amount and is without 
vacuolations. 

The following cases are appended to 
illustrate both clinically and pathologically 
the classifications herein submitted. 


Case 1. J. F., male, aged forty-five, had 
symptoms of nervousness, weakness, tachy- 
cardia, exophthalmos, and loss of weight in 
spite of an increased appetite for six years. 
Both superior lobes were ligated one year ago. 
He was improved for a few months. Following 
the death of a member of the family, the 
original symptoms returned more marked. 
There was a symmetrical enlargement of the 
gland with all of the classical symptoms of a 
diffuse goiter with hyperplasia (exophthalmic). 
Basal metabolic rate was +36 after preopera- 
tive administration of Lugol’s solution. The 
tissue was homogeneous and had a pale red 
color. No colloid was seen. Microscopic ex- 
amination showed areas of marked epithelial 
hyperplasia. Some areas showed apparently 
normal glandular epithelium with normal 
amount of colloid. Near the periphery were 
discrete lymphoid deposits. 

Diagnosis: diffuse goiter with hyperplasia 
and involution. 

Case 1. C. S., aged forty-nine, admitted 
vith a thyroid enlargement of five years’ 
luration. No toxic symptoms. A_ subtotal 
thyroidectomy was done with complete relief 
the patient. 

There were many large cystic spaces into 
vhich there had been much _ hemorrhage. 
hick sheets of fibrous tissue surrounded the 
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cystic spaces. Microscopic examination re- 
vealed a flattened type of compact epithelium 
with the aveolar spaces filled with colloid. 


Fic. 2. Case 11, showing normal colloid vesicles sur- 
rounded by hyalinized fibrous tissue. (Nodular 
goiter with involution.) 


Dense walls of fibrous tissue surrounded these 
colloid follicles. 

Diagnosis: nodular goiter with involution. 

Case 11. R. C., aged twenty-three, ad- 
mitted with typical signs of Graves’s disease 
of a very short duration. The basal metabolic 
rate on admission was +81. After two weeks’ 
preparation a subtotal thyroidectomy was 
done. Improvement was rapid and no evidence 
of disease one year later. 

The tissue was very soft, smooth and 
vascular, giving the appearance of fresh muscle. 
Microscopic sections showed marked papillary 
infolding with a hyperplasia of the epithelium. 
There was a change in the epithelium to a 
columnar type. The colloid was diminished. 
Many areas of extensive lymphoid infiltration 
were present. 

Diagnosis: diffuse goiter with hyperplasia. 

Case iv. E. L. aged fifty-one. Eighteen 
months before admission the patient had 
marked cardiac failure which under manage- 


>." 


Fic. 3A. 
Fic. 3. A and s. Case 1, showing marked epithelial hyperplasia, lymphoid invasion and diminution of 
colloid. (Diffuse goiter with hyperplasia.) 


Fic. 4. A. Case 1v, showing typical changes inepithelium Fic. 4. B. Case 1v. Another field on same section 
of hyperplasia. demonstrating not degree of hyperplasia and absence 
of colloid but showing a fibrous stroma separating 

colloid follicles. (Nodular goiter with hyperplasia. ) 
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ment cleared up. The toxic symptoms con- 
tinued. The goiter was moderately enlarged 
and very nodular. One lobe and the isthmus 


Fic. 5. A. Case v. Marked infolding of epithelium with 
separation of cells which are of columnar and 
cuboidal types. 


were removed with improvement. 

The gross section showed many nodular 
areas which were encapsulated. Other areas 
contained colloid with an old hemorrhage. 
Histologically certain fields were apparently 
normal, containing the usual amount of 
colloid. Other areas showed hyperplasia of the 
epithelium with a tendency to be folded on 
itself. Thick fibrous stroma was present. 

Diagnosis: nodular goiter with hyperplasia. 

Case v. A. S., aged thirty-eight, admitted 
six months after onset of first symptoms of a 
true toxic goiter with exophthalmos. The basal 
metabolism was +45. Only the right lobe was 
partially removed at first operation, due to the 
condition of the patient. There was slight 
clinical improvement for six weeks at which 
time the left lobe and isthmus was partially 
removed. 

There was considerable difference micro- 
scopically in the tissues removed at each 
operation, although very little gross change 
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was noted. The cellular activity was more 
marked in the first with a diminution of the 
colloid. The cell wall was not well defined. 


Fic. 5. B. Case v. Microscopic appearance of tissue at 
second operation six weeks later. There had been 
definite shrinking of cell wall. Epithelium was more 
of flat type. Vacuolation of colloid near periphery. 
(Diffuse goiter with hyperplasia.) 


There was a marked increase in the vascularity. 
The second section showed a compression of 
the blood vessels. There was not the epithelial 
hyperplasia that was noted previously. The 
cell walls were shrunken. The colloid was 
vacuolated near the periphery. 

Diagnosis: diffuse goiter with hyperplasia. 

Casevi. V.B., aged thirty-three, admitted 
to the hospital in 1931 with marked toxic 
symptoms with exophthalmos. In 1918 she 
noticed the first symptoms of nervousness, loss 
of weight and insomnia. There was very little 
improvement for about one year. In 1926 a 
similar attack came on with about the same 
duration. About a year before admission, she 
had marital difficulties, following which she 
went to work. Soon afterwards it was noticed 
that she tired easily, the eyes were more 
prominent, and the neck was_ noticeably 
the patient was 


enlarged. On admission 
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emaciated, extremely nervous, and presented 
all the symptoms of a very toxic gland. The 
basal metabolism was +29. After rest in bed 


iG. 6. Case vi. M: arked hyperplasia with an attempt 
at response to Lugol’s solution. Colloid is very 
irregular with destruction near epithelium. There is 
marked pyknosis and caryorrhexis. (Diffuse goiter 
with hyperplasia.) 


and administration of Lugol’s solution a sub- 
total thyroidectomy was performed. 

Gross tissue was homogeneous, smooth, and 
very firm. Many streaks of greyish-white 
material, but no gross colloid or cystic spaces 
were present. 

Marked improvement was noted for eighteen 
months when all of the toxic symptoms were 
just as marked as before. A definite pellagra 
was present and the patient was readmitted 
to the hospital. 

Diagnosis: diffuse goiter with hyperplasia. 

Case vii. C. D., female, aged thirty-one. 
The growth had been present since one year of 
age and with a gradual increase in size. Only 
recently had there been evidence of toxic 
symptoms. A homogeneous mass of brownish- 
grey tissue was removed. The capsule was very 
thin. Microscopic sections showed the acini to 
be very small but uniform in size. The epi- 
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thelium was low cuboidal in type. Colloid we 
absent. Stroma was thin and loose. 
Diagnosis: fetal adenoma. 


aera ur sized and shaped acini. Many thick- 


Fic. 
nel oh blood vessels. There is very 
present. Nuclei are very regular and clear. 
adenoma.) 


little colloid 
(Fetal 


DISCUSSION AND SUMMARY 


No method of treatment should be 
considered until an understanding of the 
evolution of goiter is known. A review of a 
series of cases will show that not one type 
exists but there may be many periods of 
both involution and hyperplasia. 

There is a definite indication for a more 
uniform but simple classification of goiter, 
whereby a full realization of the evolution 
of goiter is made without losing sight of the 
clinical and pathological groupings. Any 
histopathological classification must at all 
times embody the clinical groups. The 
simple classification of (1) diffuse with in- 
volution, (2) nodular with involution or 
hyperplasia, and (3) diffuse goiter with hy- 
perplasia conforms to the clinical and patho- 


| 4 
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logical requisites. The diffuse goiter with 
involution includes those goiters that are 
commonly considered adolescent, endemic 
and colloid. Definite information is obtained 
from this grouping. This type of gland is 
given with the full realization that there 
is no activity but the entire lesion is one 
of resting or quiescence. The nodular 
goiters with either involution or hyper- 
plasia include a large group which con- 
stitute the majority of lesions seen at 
operation. It must always be remembered 
that not infrequently evidence of involution 
and hyperplasia may be present in the 
same gland. The entire picture must be 
reviewed as a whole in order to properly 
classify these groups. 

There are certain changes brought about 
as a result of an artificial regression. These 
changes are distinct, and, when seen, the 
state of the gland is immediately apparent. 
According to Rienhoff* an increase in 
colloid, and increase in number and 
regularity of acini, decrease in height and 
size of epithelium, decrease in cytoplasmic 
constituents, increase in pyknosis of the 
nuclei, decrease in lymphocytic infiltration, 
decrease in vascularity of the gland, and 
finally an increase in fibrous tissue separat- 
ing the lobules are indicative of an involu- 
tion or resting state of a previously active 
gland. 

The diffuse glands with hyperplasia, or 
the true exophthalmics, are the result of a 
physiologic subefficiency which is an 
intrinsic failure of the secretory elements to 
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supply material in a given time. The dura- 
tion of the disease is of paramount impor- 
tance. The longer the duration the more 
nodular is the gland. The diffuse goiter 
with hyperplasia is a disease of young 
adults. 

Fetal adenoma is a separate disease from 
the usual goiter cycle and after all is a 
true benign tumor of the thyroid. This type 
alone conforms to the characteristics of an 
adenoma and constitutes 8 per cent of the 
nodular lesions of the gland. 

It is only through an understanding of 
the possibility of one type gland assuming 
the characteristics of another that ade- 
quate treatment can be rendered. 
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SOLATION of an internal secretion of 
the parathyroid glands (parathormone) 
and subsequent experimental studies 

demonstrating the profound disturbance 

in metabolism which attends the introduc- 
tion of large amounts of this substance into 
the body, have, within the past few years, 
aroused considerable interest in the subject 
of generalized demineralization of the 
skeleton. 

The object of this paper is to present 

5 cases of generalized decalcification proved 

by therapeutic tests, biopsy or autopsy, 

to be of different etiology. No attempt is 
made to review the voluminous literature 
on this subject, or to discuss skeletal 
decalcification by factors other than pre- 
sented in the cases. 

Table 1 shows differential data of the 
conditions reported. 


HY PERPARATHYROIDISM 


An over-production of parathormone 
through hyperactivity of one or more of 
the parathyroid bodies due to adenomatous 
changes is characterized by: 

1. Loss of calctum and 
fixation 

2. Inability to retain these elements in 
the natural tissue reservoirs for their 
deposit, i.e. the bones 

3. Increased serum calcium (upper limits 
of normal to moderate increase) 

4. Increased calcinuria, determined by 
metabolic studies with the patient at rest 
on a test diet 

5. Norma! calcium and phosphorus con- 
tent in the feces 

6. Low serum phosphorus 

7. Increased phosphoruria, determined 
by metabolic studies with the patient at 


phosphorus 
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rest on a test diet 
8. Elevation of phosphotase 
plasma. 
The clinical manifestations In II cases 
are tabulated in Table 1, after Church and 
Cope.’ 


in the 


Case. S.L., No. 44095, white male, aged 
forty-three, occupation farmer. 

Chief Complaint: Pain in lumbar spine and 
weakness in legs. 

Family and Past History: Essentially nega- 
tive. 

Present History: For the past five years, 
weakness in the legs associated with gastric 
distress and diarrhea. Four months before 
admission severe sudden pain developed in the 
lumbar region followed by paralysis in the 
lower extremities. 

Physical Examination: The patient is very 
weak and lying in bed, unable to turn from 
side to side. There is moderate atrophy of the 
musculature of the lower extremities. Passive 
motion of the various joints can be done to 
normal range without pain. The abdomen is 
somewhat distended and tympanitic, without 
evidence of palpable masses. A gibbus in the 
region of the fourth and fifth lumbar vertebrae 
is tender on palpation, as are the fifth and sixth 
ribs posteriorly. The reflexes at the knee and 
ankle bilaterally are exaggerated, plantar 
reflexes are present, but voluntary motion in 
the lower extremities is impossible. 

X-ray Examination: X-ray evidence of the 
various bones of the body reveals a pathological 
process involving especially the long bones and 
the skull, characterized by a widening of the 
shaft with a mottled appearance upon which 
there are superimposed punched-out area 
measuring from 1-5 cm. The appearance sug- 
gests endocrine disturbance such as Paget’ 
disease, hyperparathyroidism, multiple mye- 
loma, although metastasis or blastomycos: 
cannot be ruled out. There is a compressio 
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racture of the fourth lumbar vertebra with Blood count: Red corpuscles have varied 
much callus formation about it, and the ribs from 3,000,000 to 4,100,000; leucocytes from 
in various areas show enlargement suggesting 4,300 to 12,000. Differential count: poly- 
cumor-like masses. morphonuclears 60-78 per cent; small mono- 


TABLE I 
DIFFERENTIAL DIAGNOSIS OF CONDITIONS CHARACTERIZED BY DEMINERALIZATION OF THE BONES 


2. Giant Cell 2. Pathological 


1. Cysts 1. Deformity 
Tumor | Fracture 


Muscles | Cbronaxia | Pain 


Disease Osteoporosis 


Osteitis fibrosa cystica, gen- | Generalized | 1. Common | 1. Common Hypotonia Lengthened | Spine, long 
eralized (von Reckling- 2. Common |2. Commor espe- bones of legs 
hausen’s disease) cially vertebral 

bodies 


Osteitis deformans (Paget’s | Hyperostosis 1. Common | 1. Common Hypotonia Lengthened | Spine, long 
disease) 2. None 


. Uncommon bones 


N 


Multiple myeloma.......... | Generalized espe- | 1. Common | 1. Common Hypotonia Lengthened | Spine, long 
cially ribs, skull, | 2. None 2. Common _ espe- | bones of legs 
pelvis cially vertebral 

bodies 


| 
.| In local areas 


1. Common in| 1. Uncommon | Hypotonia I | Local areas 
local areas | 2. Uncommon 
2. Common 


Osteitis fibrosa localisata. . . 


1. Uncommon | 1. Uncommon Hypotonia Lengthened | Local areas 


. Uncommon | 2. Uncommon 


Metastatic malignancy...... | In local areas 


Serum Paratbyroid Glands 


Characteristic 
Artbritic Urine Calcium Sulpbur 
Calcium | Pbhospborus | Adenoma Hyperplasia 


None High Low Increase | Negative Positive bal- | Tumor present | Normal in size 
| ance and on section 


| 
None Normal or low| Normal or'| | Decrease Positive Negative bal-| None | Normal 
moderately | | ance 
high 


Common Normal or be-| Normal or/| Increase Negative Positive bal-| None | Normal 
low above ance 


None Normal or be-| Normal or | Increase Negative or | Positive bal- |, None Normal 
low above positive ance 


None Normal or be-| Normal or! Normal Negative or Normal None Normal 
low above positive 


Note: Conditions causing generalized demineralization other than those reported in the case histories not considered. The above 
comparison of skeletal dystrophies reveals many points of similarity. An accurate diagnosis can be made only by biopsy. In von Reck- 
linghausen’s disease the gross and microscopic presence of adenomatous tissue in one or more of the parathyroid glands, high serum 
calcium with low serum phosphorus, marked calcinuria and phosphoruria with a negative calcium balance are characteristic. In Paget’s 
disease histologically there is absorption of bone with new bone formation and periosteal proliferation. The Haversian canals are 
widened, and vascular connective tissue disappears from the marrow cavity, where cysts are not uncommon. In multiple myeloma the 
nicroscopic presence of myelocytes or plasma cells or both is diagnostic, while in osteitis fibrosa localized a replacement of bony tissue 
by fibrous tissue containing giant cellsjis found early. As the disease progresses gi ant cell tumors replace the fibrous tissue. Meta- 
static tumors are diagnosed by the presence of tumor tissue. The x-ray studies in all these conditions show increased generalized 
radiability. Cysts, giant cell tumors, deformity, pathological fractures, and tumor tissue, occur as indicated. 


Laboratory Findings: Urinalysis: On various nuclears 17-30 per cent; large mononuclears 
occasions there has been a trace of albumin. 4-10 per cent; hemoglobin 60-80 per cent. 


Sugar has remained negative, many white Electrocardiogram: Negative. 

and red blood cells have been found on all Blood chemistry: Bleeding time one minute. 
examinations. Bence-Jones bodies have not Coagulation time two minutes. Blood calcium 
appeared. 29.4-10.8 mg. per 100 c.c. Serum phosphorus 


Wassermann and Kahn reactions: Negative. 4.0-3.9 mg. per 100 c.c. 


| 2 
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TABLE 11 
CLINICAL MANIFESTATIONS 


1. Decalcification (gener- 
alized) 


2. Cysts 


Skeletal 


tumors or cysts 


4. Skeletal shortening 


5. Fractures 


3. Previous operations for | 


6. Epulis 


1. Polyuria 


2. Diminished renal func- 
tion 


3. Albur minuria 


ical calculi 


cortex 


I. 


2. Weakness 


. Loss of ( weight 


4. Constipation 


5. Loss of appetite 


Hypochromic anemia 


8. Ne ryvousness 


| ———— Urinary— 


4. _ rease sail urinary phos- 
pheres 


Metab lic findings— 


phatase 


of | bone osteitis 
fibrosa 


sipeble tumor in neck 


Tetany following operation| 
Absent 
Mild 
Severe 


0/0 ana + +] + 
4. ureteral or ves- | | 
5. Calcification of renal | 


16. and joint pains | *| * 


3. serum phosphorus +) +| +/ 


| | | | | 
5. Increase ed pl asma phos- | 


viously done in search of 
tumor 


Number of operations pre- | 


* 


= Chief or first complaint. 


Marcu, 109 


Treatment: Deep x-ray therapy an 
symptomatic. 

From October 12, 1932 to June 22, 1933 the 
patient received 10,000 roentgen units to t! 
neck and spine. The improvement is evidence 
on the x-ray films. The patient is no 
able to walk and has shown definite clinic: 
improvement. 


PAGET'S DISEASE 


Whether or not the syndromes known as 
hyperparathyroidism and Paget’s disease 
are different manifestations of the sam« 
disease, i.e. hyperactivity of the para- 
thyroid bodies, or whether they are differ- 
ent entities, has been discussed at great 
length in the literature. Any additions to 
this discussion are beyond the scope of 
this article. Suffice it to say that in osteitis 
deformans the chief changes in the bones 
are softening and hyperplasia, leading 
always to alterations in shape with de- 
calcification, absorption, and sclerosis pres- 
ent at all times from the onset. The long 
bones of the legs, the vertebrae, and 
cranium are chiefly affected. The cranium 
undergoes a remarkable thickening in the 
outer table, with some but less thickening 
of the inner, giving the characteristic 
woolly appearance on x-ray. In the early 
stages the bones are soft but later become 
sclerosed with ivory hardness. The de- 
formities may be unilateral, or symmetrical 
as in the case reported. 

Histologically there is absorption of 
bone with new bone formation and peri- 
osteal proliferation. The Haversian canals 
are widened, vascular connective tissue 
disappears in the marrow cavity, where 
cysts are not uncommon. 

The metabolic studies with the patien' 
at rest on a test diet show: 

Serum calcium upper limits of norma 
to slight increase 

2. Serum phosphorus normal 

3. Increased basal metabolic rate 

4. Calcinuria and phosphoruria usuall 
not present 

An increase in plasma phosphotase 


C60. 
Case Number 
1} 
* 
| — — — 
| 
+|+ 
| 
| 
+ +i +i +) 0) 
| 
1. Elevated serum calcium) +) +/+) +) +) +) +/+) 
| 2. Increased urinary cal- 
cium [+/+ 
+) +) +/+) +/+ + +|+ 
+ TIT 
+ +|+ 
+ + 
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6. Amount of calcium and phosphorus 
»xcreted in feces normal. 
The clinical manifestations are: 


Fic. 1. Left femur before and after treatment showing 
improvement in multiple punched-out areas. 


1. The onset is in middle life or later 

2. Enlargement of the skull is often the 
first symptom, but deformities of the tibia 
may be noted first 

3. Painful and painless cases are recog- 
ized 

4. In early cases only a complete x-ray 
examination and exclusion of other bone 
lesions will prevent error. Without a com- 
plete and exhaustive examination “rheu- 
matism”’ and other symptomatic diagnoses 
may satisfy the patient, until a fracture or 
marked deformity leads to more care- 
ful study. The x-ray shows a general 
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spongy (woolly) appearance with increased 
thickness 

5. In well-marked cases mere inspection 


Fic. 2. Tumor-like masses of ribs in hyperparathyroid- 
ism. 


of the attitude, gait, and deformities will 
suffice to make a diagnosis. 


Case u. G.H. T., No. 45403, white male, 
aged forty-two, occupation actor. 

Chief Complaint: Weakness lower end of 
spine. 

Family 
negative. 

Present History: Pain in the lower back was 
diagnosed about one year before admission as 
lumbago. Seven months Jater the pain became 
severe in the sacral region. During the preced- 
ing several years he became gradually shorter 
and his head slowly became larger. 

Physical Examination: The patient is short 
of stature. There is an unusually large cranial 
vault as compared to the general body size. 
The skin of the forehead and scalp appears to 
be under tension. An abnormal prominence of 
bony consistency is palpated in the right axilla. 
The clavicles and spines of the scapulae are 
thickened and their outlines roughened and 
serrated on palpation. The various joints of 


and Past History: Essentially 


} | 

| 
a 
, 
4 
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the upper extremities, which are without bony 
deformity, can be moved through a normal 
range. The spine reveals some postural round- 


Fic. 3. Tibia and fibula in Paget’s disease, showing 
thickening of cortex with many discrete areas of 
decalcification. 


ing in the cervical-dorsal region. The chest is 
barrel-shaped. Motions in the spine are done, 
in all directions, to about one-third the normal 
range. An abnormal prominence of the sacrum 
is the point at which the patient has most of 
his pain. The bones of the lower extremities 
show some evidence of outward bowing, with 
roughened nodular protuberances along the 
anterior tibial crests. 

X-ray Findings: Roentgenographic examina- 
tion of the paranasal sinuses shows dense 
clouding of the left antrum; however, due to 
the generalized mottling of the bones of the 
skull and face, which appearance is highly 
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suggestive of osteitis deformans, it is diflicu! 
to determine the presence of sinusitis. 
Lumbar and sacral region: Anteroposteri: 


Fic. 4. Section from sternum, Case 11, showing absorp- 
tion of bone and new bone formation. 


and lateral roentgenographic examination re- 
veals a generalized mottling of the vertebra! 
bodies and of the pelvis. The appearance is 
suggestive of Paget’s disease, although von 
Recklinghausen’s disease cannot be excluded. 

Chest: The heart is slightly enlarged, 
particularly in the region of the left ventricle. 
The bony framework shows changes character- 
ized by coarsening of the trabecular structure, 
suggestive of Paget’s disease, or generalized 
osteoporosis. The lungs are radiant throughout 
all lobes. 

Skull: There is marked enlargement of the 
cranial vault. The bones of the calvarium are 
considerably enlarged and thickened and show 
a diffuse mottling, suggestive of Paget's 
disease. 

Dorsal spine: Changes similar to those 
noted in the skull. There is coarsening of the 
trabeculations and there are rarefaction anc 
condensation of the vertebral bodies. 


= 
ig 
ie. 
| 
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Arms, forearms, thighs, and legs: Arms: 
Jrregularity of the shaft, deformity of contour, 
with multiple cystic areas. Forearms: Reveal 
no anatomical or pathological variation from 
the normal. Femora: Generalized widening of 
the shafts with a fine granular cystic degenera- 
tion throughout. Tibia and fibula: Changes 
similar to those noted in the arms. Electro- 
cardiogram: Negative. 

Laboratory Findings: Urinalysis: Negative. 
Bence-Jones bodies not found. Sugar 0.1 per 
cent, no acetone. 


Blood count: Red corpuscles, 4,250,000; 


white corpuscles, 15,600. 
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myeloma (Rypins). The cells concerned in 
this disease have their origin and develop- 
ment in the reticulo-endothelial system. 

Multiple myeloma is a neoplastic dis- 
order of unknown etiology characterized 
by multiple tumors of the bone marrow of 
single cell origin. Metastasis is rare outside 
the bone cavity. The ribs, spine, pelvis, and 
upper ends of the femurs are most fre- 
quently affected. The tumors are bone 
destructive, and appear on x-ray as 
multiple punched-out areas of variable 
size (Fig. 5). 


Parathyroid Area 


320 
March 1, 1933 Right side.................] 340 


0.5 8 30 
0.5 | 53 | 7 X 12 | 30 9.0 
0.5 48 | 8 X14 30 6.7 
0.5 | 47 |13 X14 | 30 6.1 
0.5 | 50 30 | 7.3 


Differential count: polymorphonuclears 71 
per cent, small mononuclears 20 per cent, 
basophiles 9 per cent, hemoglobin 8o per cent. 

Wassermann and Kahn reactions: Negative. 

Serum calcium 13.2 mg. per 100 c.c. Serum 
phosphorus 3.5 mg. per 100 c.c. Basal metabolic 
rate plus 62.9 per cent. 

Treatment: Deep x-ray and symptomatic. 

X-ray Treatment: See Table 1. 

Patient died March 3, 1933. 

Autopsy done March 3, 1933. 

Anatomical Diagnosis: (1) Paget’s disease. 
(2) Pyelonephritis, with multiple abscesses of 
both kidneys. (3) Necrotic cystitis. (4) Necrosis 
of sacrum. 

Clinical Diagnosis: Paget’s disease. 

X-ray Diagnosis: Paget’s disease or multiple 
generalized osteoporosis of all bones. 


MULTIPLE MYELOMA 


The bone marrow is a highly important 
source of destructive tumors, and it is 
probable that specific diseases result from 
the overgrowth of each particular cell 
composing this tissue (Ewing). Thus, 


oroadly speaking, any primary tumor of 
vone, which contains the blood-forming 
ells, 


can be classified as a multiple 


The clinical characteristics of multiple 
myeloma are: 

1. An insidious onset with indefinite 
wandering pains, rheumatic in character, 
about the back and loins, or progressive 
weakness with general lassitude, followed 
by weakness and finally paraplegia. 

2. Attention is first called to the disease 
by trauma, spontaneous fracture, or the 
discovery of a palpable tumor. 

3. The complicating features of neph- 
ritis or nephrosis, gastric disturbances, 
or pulmonary changes may be the first 
symptoms. 

4. From the initial phase the patient 
passes into a period of increased con- 
tinuous pain, increasing deformities with 
kyphosis, shortening of stature, multiple 
fractures and paralysis. 

5. Before the stage in which the disease 
takes its fatal turn, a remission with 
temporary decrease in the intensity of the 
symptoms will frequently manifest itself, 
only to be followed by cachexia, anemia, 
paralysis, agonizing pains, and the end 
comes with a terminal pneumonia, coma, 
emphysema and laryngeal paralysis. 


| 
Po Dose | Volt. | Filt. Dist. | Size Curr. Min.) 
| | 
200 | 
| 200 
| 200 
200 
200 
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6. The blood picture ranges from pri- 
mary or secondary anemia to polycythemia 
and from leukopenia to leukemia. 


Fic. 5. Skull in multiple myeloma. Note many small 
discrete areas of decalcification. 


7. Bence-Jones bodies appear in the 
urine in 65-70 per cent of the cases, but 
this test is not diagnostic, as there are 
some twelve conditions in which Bence- 
Jones bodies may appear. 

8. As in other malignant conditions, a 
diagnosis is made by histological study 
following biopsy. On section, four types of 
cells found divide the disease into four 
types: 

a. Multiple plasma cell type: These 
cells are round, oval, or egg-shaped, with 
an eccentrically placed nucleus. Occasion- 
ally two or three nuclei may be seen. 
Within the nucleus, sparse chromatin in 
spoke-like arrangement is spaced at the 
periphery. The nucleus is either globular, 
or bean-shaped, and has a well-defined 
nuclear membrane. Interspersed with these 
plasma cells are smaller cells resembling 
lymphocytes. The case described falls 
within this group (Fig. 6). 

b. Multiple endothelial cell type. 

c. Myelocytic cell type. 

d. Erythroblastic cell type. 

Types b, c and d are classified upon the 
predominance of endothelial, myelocytic or 
erythroblastic cells. 


Case ut. A. J. T., No. 51840, white male, 
aged forty-four, occupation salesman. 
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Chief Complaint: Pain in lumbar region. 


and Past History: Essentia! 


Family 
negative. 


@re 


Fic. 6. High power cross section in multiple myeloma, 
gn p i 
Case 111, showing many myelocytic cells. 


Present History: Pain in the lumbar region 
at intervals since 1914. Severe pain in the small 
of the back in 1918 was relieved by enemas and 
extraction of abscessed teeth. In July, 1933 was 
injured in an automobile accident, and since 
this time pain in the lumbar region has been 
severe. At time of admission patient was bed- 
ridden because of lumbar pain. 

Physical Examination: The patient is well 
developed and nourished. He is unable to stand 
without assistance because of severe pain in 
his back. The dorsal kyphosis is exaggerated, 
and a slight left dorsal, right lumbar scoliosis 
is noted. When standing erect lumbar pain 1s 
severe. A gibbus over the eleventh, twelfth 
dorsal and first lumbar vertebrae is painful 
when palpated. Motions in the back are limite 
in all directions because of severe pain. Or 
deep palpation and fist percussion there 
tenderness along the entire vertebral column 


ey, 
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The head moved in all directions on the torso 
hrough a normal range with some pain. The 
hyroid is palpable but not enlarged. 


Fic. 7. Skull in osteitis fibrosa cystica. Note many 
small discrete areas of decalcification. 


Chest examination revealed bilateral hypo- 
static pneumonia, emphysema, pulmonary, 
compensatory. 

A few days after admission the patient com- 
plained of paralysis in the lower extremities, 
which was diagnosed paraplegia due to com- 
pression of the cauda equina at the level of the 
second lumbar vertebra, caused by bony 
changes. 

Spine: Generalized osteoporosis of the 
spine with spur formations suggestive of 
osteoarthritis. 

Pelvis: Slight demineralization of the bones 
with multiple small cystic areas. 

Skull: A moth-eaten appearance charac- 
terized by small rounded areas of lessened 
density suggestive of metastasis, or endocrine 
disturbance. 

Chest: The ribs show evidence of a gen- 
eralized demineralization. Metastasis should 
be considered. The lung fields are radiant 
throughout. 

Long bones: Many well defined oval cystic 
areas measuring about 5 mm. in diameter. The 
exact nature of these cysts can not be definitely 
determined. Fungus infection cannot be 
excluded. 

Laboratory Findings: Urinalysis: Negative. 

Wassermann and Kahn reactions: Negative. 

Blood count: Red corpuscles, 4,100,000; 
white corpuscles, 11,000. Differential count: 
polymorphonuclears 54 per cent; small mono- 
nuclears 41 per cent; large mononuclears 5 per 
cent; hemoglobin 80 per cent. 
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Blood Chemistry: Non-protein nitrogen 
56.8 mg. per 100 c.c. Creatinin 3.9 mg. per 
100 c.c. Uric acid 4.2 mg. per 100 c.c. Chlorides 


Fic. 8. High power (biopsy specimen), Case 1v showing 
replacement of bone by fibrous tissue and presence of 
giant cells. 


614 mg. per 100 c.c. Sugar 90.9 mg. per 100 c.c. 
Calcium 17.0 mg. per 100 c.c. CO2 Vol. per 
cent 49. Calcium on second determination 
12.3 mg. per 100 c.c. Phosphorus 3.9 mg. per 
100 C.c. 

Basal metabolic rate minus 2.7, and minus 
4.0. 

Electrocardiogram: Negative. 

Treatment: Deep x-ray, symptomatic. 

X-ray Treatment: To right and left para- 
thyroid area, voltage 200 ky, filter cu. 0.5 mm, 
current 30 ma. See Table tv. 

Patient died March 4, 1933. 

Anatomical Diagnosis: 1. Multiple myeloma. 
2. Secondary anemia, severe. 3. Broncho- 
pneumonia, right. 

Clinical Diagnosis: 1. Multiple myeloma. 
2. Bronchopneumonia, right. 3. Emphysema, 
compensatory. 4. Paraplegia due to compres- 
sion of cauda equina at level of second lumbar 


= 
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vertebra due to bony changes. 5. Atrophic 
osteoarthritis, severe, dorsal and lumbar spine. 
6. Compensatory scoliosis. 


TABLE Iv 


TS 


Parathyroid Area Dose | Dist. 


| 

1, 1934 Right side..| 174 50 
Feb. 3, 1934 Left side... .| 179 | 50 
Feb. 6, 1934 Right side. .| 217 50 
Feb. 8, 1934 Right side..| 222 | 50 
Feb. 10, 1934 Right side.| 271 | 41 
Feb. 13, 1934 Right side.| 225 40 
Feb. 15, 1934 Left side. .| 225 40 
Feb. 17, 1934 Left side. .| 231 50 
Feb. 20, 1934 Left side. .| 226 | 49 
Feb. 23, 1934 Left side. .| 226 50 
Feb. 26, 1934 Left side. | 226 | 50 


Feb. 


N 


xX KKK KK KK KK XK 


COAG COMI 


This patient was admitted with a tentative 
diagnosis of Pott’s disease, which was not 
found. After one month of treatment he was 
posted. 


OSTEITIS FIBROSA CYSTICA LOCALIZED 


Localized osteitis fibrosa has been ac- 


corded in the literature a varied pathologic 
interpretation, and the conception has been 
extended to include a multiplicity of le- 
sions. The solitary bone cyst, found in the 
shaft of the long bones of young adults, is 


clinically the most frequent, and path- 
ologically the outstanding representative 
of this group. The large majority of solitary 
bone cysts are confined to the upper shafts 
of the femur, humerus and tibia. 

Clinical manifestations are: 

1. Swelling 

2. Slight deformity 

3. Moderate pain 

4. Unless an injury has caused a super- 
imposed fracture, or unless a pathological 
fracture has resulted, the symptomatology 
is not striking 

5. Duration of the disease is from two 
and one-half to ten years 

6. The long latent period without diag- 
nosis accounts for the occurrence in 
patients over twenty years of age 

7. The lesion arising in childhood is 
discovered later in life, as a consequence of 
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some clinical incident leading to x-ra¥ 
examination, as illustrated in the case 
report. 

There are three types: 

1. The solitary bone cysts, occurring 
between the ages of five and fifteen in th 
metaphysis of the upper humerus, femur, 0: 
tibia 

2. An acute cyst of not more than six 
months’ duration occurring on the epiphy- 
seal line on its shaft side containing giant 
cell areas 

3. The latent type as described in the 
case history. 

In the third group (the latent type), the 
patient is older, the symptoms are of 
long duration, the location is more apt to 
be in the mid shaft, and the bone near the 
defect is strengthened by thickening of the 
walls. This last group is best termed 
fibrocystic disease. The shafts of any of the 
long bones may be affected, as well as the 
flat or small bones. In the case reported the 
skull, left scapula and left humerus are 
involved. The age is variable and there is 
sometimes a complicating lesion such as 
parathyroid tumor. In the first three forms 
the calcium and phosphorus values in the 
blood serum are within normal limits; in 
the last variety blood chemistry shows 
hypercalcemia and a lowered phosphorus 
content. 

The x-ray shows a more or less fusiform 
expansion of cortex about the area of 
defect, with irregular and more or less 
distinct trabeculae within the cyst. 

Pathology: The cysts may or may not 
have a connective tissue lining, and fluid 
or solid fibrous tissue may be within. 

A microscopic examination fails to dis- 
close a bone destructive process which 
would explain the cavity formation. There 
is a more or less general displacement of 
bony tissue by fibrous tissue showing giant 
cells. 

The histology of the cyst wall leads to 
the conclusion that the process is one of 
fibrous proliferation and new bone form:- 
tion concerned with repair and healin:. 
Osteitis fibrosa, which represents a healin = 


Time 
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reaction in bone, should not be considered 
« pathologic entity, but, broadly speaking, 
should be considered as the early phase of a 


4 


Fic. 9. Metastasis of unknown type. Site of primary 
tumor undetermined. 


giant cell tumor. 

Grulee, Apfelbach and LeMaster? re- 
ported a case of osseomyelodysplasia. This 
disease, as reported, had origin in the 
marrow and was characterized by long 
periods of intermittent elevation in tem- 
perature with leucopenia. They reported, 
however, an absence of weakness. The x-ray 
evidence was a thinning of the cortex of 
the long bones, with an increase in the 
marrow space, and a generalized decalci- 
fication of the skull. 

On section the bone marrow was replaced 
by multiple thin-walled granulocytes and 
red cells in a fibrillary network. 

Case Iv, it is evident, does not fall into 
the first three groupings of causes for 
decalcification; neither does it fall exactly 
into the grouping described by Grulee, 
Apfelbach and LeMaster. However, there 
are many clinical variations in cases falling 
within a classification, and it appeared at 
the time of examination that this case was 
probably one of osteitis fibrosa localized 
and osseomyelodysplasia. The case pre- 
sented marked intermittent weakness for 
prolonged intervals with elevation of tem- 
perature over a period of twelve years. The 
a sence of a leucopenia could be accounted 
fcr by the presence of a carbuncle on either 
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knee which was incised and drained. The 
x-ray findings are characteristic of the 
entity described by Grulee, Apfelbach and 


Fic. 10. Section from skull in Case v, showing absence 
of cellular reaction about areas of decalcification. 
There is some replacement of bone by fibrous tissue 
containing lymphocutes. Type of tumor undeter- 
mined. 


LeMaster. 

A biopsy report (Fig. 8) revealed, how- 
ever, only a replacement of bone by 
fibrous tissue, and no replacement of bone 
marrow by thin-walled vascular spaces. 


Case tv. R.C.S., No. 52645, white male, 
aged forty-one, occupation salesman. Admitted 
for pneumonia, gastritis, and acute anuria. 

Chief Complaint: Generalized weakness and 
profuse sweating. 

Family and Past History: Essentially nega- 
tive except for drug addiction because of 
weakness. 

Present History: Fourteen years ago alternat- 
ing chills and fever were followed by generalized 
weakness. These symptoms have persisted at 
intervals since onset. After admission a routine 


e 
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chest examination accidentally revealed a 
cystic formation in the left scapula. Chills, 
fever, and generalized weakness had been 
present for two weeks before admission. 

Physical Examination: The patient is fairly 
well nourished but poorly developed, lying in 
bed in a much weakened condition. Tempera- 
ture is 99°F.; pulse 100. The skin is warm and 
moist. Slight muscular tension in the epigastric 
region disappears after forcing fluids for forty- 
eight hours. When the patient stands he is very 
weak and unsteady. There is a small tumor of 
bony consistency palpable at the tip of the left 
scapula, and also some palpable irregularity 
over the posterior aspect of the left humerus. 
The gastritis is explained on the basis of with- 
drawal of morphine which had been taken in 
large doses until shortly before admission. 
There are no findings to substantiate pneu- 
monia or anuria. A carbuncle on the anterior 
aspect of each knee was incised and drained. 

Electrocardiogram: Rhythm normal, rate 100; 
P.R. interval .16 sec.; P upright in all leads, 
normal height and appearance; Q.R:S. slightly 
slurred in all leads, small Q 2 and 3; T upright 
in all leads, normal height and appearance. 

Clinical Interpretation: Probable myocardial 
degeneration. On examination by the cardi- 
ologist no heart disease was found. 

X-ray Findings: Chest: Roentgenographic 
examination of the chest at 2 meter distance 
reveals the heart image, bony framework, 
diaphragm and costophrenic angles to be with- 
in normal limits. There is a small bony cyst 
in the left axilla originating from the scapula. 
The lung markings show slight increase in 
density, probably chronic bronchitis. 

Left shoulder, all long bones, spine, pelvis, 
and skull: Examination reveals multiple small 
cystic areas in the skull; localized cystic area 
in the middle third shaft of the left humerus 
and at the tip of the scapula. There are also 
multiple small cystic areas in the lower end of 
the left humerus. The rest of the bones are 
negative. 

Laboratory Findings: Urinalysis: Reaction 
acid, specific gravity 1.026, color amber, 
albumin positive, sugar negative, white blood 
cells few, red blood cells 2 per high power field, 
casts many granular and few hyaline, epithelial 
cells few. 

Wassermann and Kahn reactions: Negative. 

Blood Count: Erythrocytes: 4,280,000 to 
4,600,000. Leucocytes: 13,000 to 6600. 

Differential count: polymorphonuclears 52- 
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50 per cent; small mononuclears 30-18 pe: 
cent; large mononuclears 12-7 per cent: 
eosinophiles 2 per cent; hemoglobin 85 pe: 
cent. Schilling: basket cells 24-8; stab nuclear; 
2; 2 lobe 14-10; 3 lobe 26-22; 4 lobe 16-1¢. 
Check for malaria: none found. 

Blood Chemistry: Non-protein nitrogen 
36.1 mg. per 100 c.c. Creatinin 2.0 mg. per 
100 c.c. Calcium 14.4 to 12.2 mg. per 100 c.c. 
Phosphorus 4.1 to 3.82 mg. per 100 c.c. 

Glucose tolerance: 


Glycosuria 


92.6 Negative 


Fasting 

Hours after ingesting 100 gm. 
137.0 

71.4 

86.9 

55-5 | 


Negative 
Negative 
Negative 
Negative 


Basal metabolic rate minus 6.1 to 1.5. 

Histological report: Replacement of bone by 
fibrous connective tissue. Small areas of 
degenerating bone are seen with occasional 
giant cells. 

Clinical Diagnosis: 1. Osteitis fibrosa cystica 
localized. 2. Osseomyelodysplasia. 

Anatomical Diagnosis: Osteitis fibrosa cystica 
localized. 


SKELETAL METASTASES 


Metastases to bone give an extremely 
variable clinical picture, since the number 
of different primary tumors responsible 
for such secondary deposits is large, and 
the type of osseous involvement may be 
multiple or single, osteolytic, or osteoplastic 
(Geschickter and Copeland). 

In many instances (as in the case re- 
ported) the clinician is unable to diagnose 
definitely the source of the lesion of the 
bone although a thorough examination 
has been made and the roentgenograms of 
the entire skeleton examined. Even after a 
biopsy section has been studied, the struc- 
ture or absence of cells are such that little 
more can be said than that a metastatic 
lesion is present. Geschickter and Copeland 
report 31 such cases. 

Case v. V-J. S., No. 53079, white male 
aged fifty-four, occupation farmer. 


| | 
| 
| ; 
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Chief Complaint: Pain in lower back radiating 
to left hip. 
Family 

negative. 

Present History: Patient states he has had 
rheumatism in his back for the past several 
years but that he got along very well until 
three months ago when the pain in the middle 
of the back became intense, and he has had 
severe pain in this region for the past three 
months whenever he stands or moves about. 
When this pain became severe in the back, he 
reported for treatment and received physical 
therapy treatment for arthritis of the spine. 
He was admitted for treatment of multiple 
myeloma. 

Physical Examination: Patient is obese. As 
he stands there is a slight scoliosis of the spine, 
right dorsal, left lumbar; and when asked to 
put his finger on the spot where there is pain, 
he points to an area over the fourth lumbar 
vertebra. Motions in the back are done to 
normal range with considerable pain, but on 
deep palpation and fist percussion there is no 
tenderness along the course of the spine. On 
examination of the left breast it is noted there 
is a blackish pigmentation in the areola just 
below the nipple. The significance of this 
discoloration can not be determined at this 
time. Upon questioning the patient states that 
his head has not become enlarged, and that he 
is not aware of the fact that he is shorter in 
stature. On palpation of the ribs, there is no 
evidence of tumor formation. 

X-ray Examination: There is revealed some 
irregularity of the lateral portion of the 
eleventh rib. The skull shows many discrete 
areas of decalcification, measuring from 0.5 
to 1 cm. in diameter. There are no such areas 
of decalcification in the spine, pelvis or long 
bones. The x-ray of the spine shows many spur 
formations over the dorsal and lumbar regions 
suggestive of a moderate arthritis. There is also 
a moderate degree of demineralization of the 
bodies of the lumbar vertebrae, and the 
vertebral diameter of the fourth dorsal vertebra 
is slightly decreased. 

Laboratory Findings: Urinalysis: Negative 
except for many white blood corpuscles and 
zranular casts. Bence-Jones bodies not found. 

Wassermann and Kahn reactions: Negative. 

Blood Count: Red blood corpuscles 4,000,000 
to 5,000,000; white blood corpuscles 10,000 to 
16,400. 

Differential count: polymorphonuclear leu- 


and Past History: Essentially 
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Cocytes 49-69 per cent; small mononuclears 
24-38 per cent; large mononuclears 7-12 per 
cent; eosinophiles 1 per cent. Hemoglobin go- 
80 per cent. 

Electrocardiogram: Rate 90; P.R. interval 
.16 Sec.; P upright in all leads, normal height 
and appearance; Q.R.S. upright in all leads 
not more than 6 min.; T upright in all leads, 
normal height and appearance. 

Clinical Interpretation: Suggested myocardial 
degeneration. 

Diagnosis: 1. Metastasis. 2. Osteoarthritis, 
moderate of the dorsal and lumbar spine with 
a compensatory scoliosis, right dorsal, left 
lumbar. 


SUMMARY 


1. The information presented is sum- 
marized in Table 1. 

2. Five cases of skeletal demineralization 
with different etiology are summarized. 
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RATIONALE OF JELK’S OPERATION FOR 
RECTAL STRICTURE* 


PRELIMINARY REPORT 


Harry E. Bacon, M.D., F.A.C.S., FRANK H. Murray, M.D., 


AND JAMES D. SCHOFIELD, M.D., 


F.A.C.S. 


PHILADELPHIA 


T is our purpose to present a preliminary 
report of 24 cases of rectal stricture in 
which Jelk’s operation was performed. 

Since the procedure as outlined by Jelks is 
comparatively recent and the literature on 
the subject relatively scant it is felt that 
any method which is applicable for this 
pathologic entity (other than colostomy 


or resection) would be of interest. By virtue 
of the fact that contributions are often 
published prematurely, which frequently 
incur subsequent criticism, prudence and 
circumspection should attend such a pres- 


entation in order to permit a_ proper 
evaluation of such an operative procedure. 
An effort has been made to study this 
group as meticulously as possible, to select 
carefully and to adhere tenaciously to the 
technique as proposed by Jelks. 

Of the 24 patients, all were females; 
4 were white and the others colored. The 
youngest was twenty-five, and the oldest 
fifty-seven, with an average of 35.6 years. 
Of the 24, 21 patients gave a history of 
prev ious pelvic inflammatory disease. Mis- 
carriage was incident in 12 instances, or 
50 per cent, of whom 10 were colored 
patients. The number of miscarriages 
ranged from 1 to 5. One patient related a 
history of five miscarriages; 3 patients 
three; 5, two, and three others one. 
Pregnancy had occurred five times in 
I patient, four times in 2 patients; three 
times In 5 patients, twice in 6 and once 
in 4 patients. Eleven patients, or 45.8 per 
cent, had had some gynecologic operation 
performed; of these 6 were unilateral or 


bilateral salpingo-oophorectomies, 3 were 
hysterectomies and in 2 the information 
was not obtained. As to the anorectal 
history, 2 had been treated for a procto- 
colitis. Three patients had had a previous 
hemorrhoidectomy performed at six, eight 
and twenty-five years, respectively, and 
3 a fistulectomy. On examination 2 pre- 
sented a posterior anal ulcer and 4 a 
rectovaginal fistula. Latent pulmonary 
tuberculosis was observed in one case. Of 
the total number (24) 5, or 20.5 per cent, 
showed a positive Wassermann, Kahn or 
Kolmer reaction. Fifteen cases in which the 
Frei test was utilized were positive (or 
100 per cent), not only with antigens from 
our own male patients, but with those of 
others through the courtesy of McKenney, 
Jelks, Reimann and Van Cleve. In 15 
patients smears from the rectal mucosa 
were positive for gonococci in 4 instances, 
or 25.6 per cent. For this, Gram’s differ- 
ential stain was employed. 

It is interesting to note, however, that 
at no time were positive smears obtained 
from the lumen of the stricture, but always 
from below its lower limitation. Of these 
4 cases, 3 showed a positive vaginal smear. 
Two cases which were negative rectally 
were positive vaginally. 

In all cases the strictures were of the 
tubular variety; the length varied from 
1 to 5 inches (2.5 to 12.5 cm.), with an 
average of 3 inches (7.5 cm.). The length 
was determined by the ordinary x-ray 
after an opaque enema or meal, by utilizing 
a stricturoscope and by x-ray after inser- 


* Read at the meeting of the American Proctologic Society, Cleveland, Ohio. 
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ion of a calibrated rubber catheter. This 
method, which was devised by Martin, 
sturr and one of us (H. E. B.) has proved 


Fic. 1. Catheter. 


of distinct value and is more exacting than 
the others. For this, a soft rubber catheter 
of small size is selected and wrapped 
circularly with strips of heavy lead foil at 
distances of 1 cm. After its insertion into a 
rubber balloon, the latter is lubricated 
and introduced through the stricture. The 
proximal end, or the presenting outside 
anus, is tied with twine and barium 
permitted to run in under fluoroscopy. 
Plates are taken and when dry the exact 
ength of the narrowing is noted by measur- 
ing between the strips of lead foil corre- 
sponding to the deviation of the stricture. 
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Besides the length of the constriction, the 
lumen was measured by passing Hegar’s 
sounds before operation. 


Fic. 2. X-ray. 


ANESTHESIA 


In 10 cases operation was performed 
under nitrous-oxide and ether anesthesia, 
5 under spinal and g under combined 
or sacrocaudal analgesia. The exaggerated 
lithotomy position was used routinely. 


JELK’S METHOD 


An antero-posterior incision, 14% inches 
in length, was made on either side lateral 
to the anus and just beyond what would 
correspond to the margin of the outer fibers 
of the external sphincter muscle. Each 
incision was carried to the under surface 
of the levator, a closed hemostat was 
inserted through this muscle, opened and 
then withdrawn. With the finger in the 
rectum as a guide, a scalpel was introduced 
through this opening and the hard fibrous 
tissue on each side severed up to and just 
beyond the upper limitation of the stric- 
ture. The incision was carried around the 
lateral sides of the rectum almost for its 
total circumference, except for about 1 inch 
posteriorly and 2 to 2!% inches anteriorly. 
In our first few cases we found it difficult 
to estimate just how far the tip of the knife 
had advanced, even though the fingers 


| 
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were used in the rectum as a guide. We, 
therefore, designed this scalpel, in which 
the beginning curve is placed exactly 14 


Fic. 3. Incision. 


inch behind the tip. In 21 of the 24 cases a 
posterior incision was made through the 
entire length of the stricture for a depth 
of approximately 14 inch (stricturotomy). 
This was done because the lumen of the 
stricture was not sufliciently large after 
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hemorrhage and necessitated the use of 2 
cautery. Each lateral wound was packed 
from its apex downward with iodoform 


Fic. 4. Scalpel. 


gauze, and through the lumen of each 
stricture was Inserted a small rubber tube 
surrounded by vaseline gauze. 


TABLE I 
SOUND CALIBRATION 


Preoperative 


Montbs Postoperative 


| 
| 
I2 | 14 


8 | 10 | 


she ce 


No dilatation. 
| No dilatation. 
| No dilatation 


severance of the extravisceral or perirectal POSTOPERATIVE TREATMENT 


fibrosis. Three cases, in which the posterior 
incision was made, were complicated by 


In all cases effort was made to have the 
lateral wounds drain as long as possible. 


a 5 4 Se iy 
. 
\ J 
Diam- | Length; 1, | | | 
Name poo | (Cm.) 16 4 6 fF | 16 | 18 | 21 | 
| | } 
| | 
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[n no case were the drains removed before 
forty-eight hours after operation. At this 
time clean iodoform packing was inserted 
to the apex of the wounds for an additional 
two or three days. This procedure was 
followed until the end of the second week. 
In I7 cases, irrigations of 1:10,000 potas- 
slum permanganate solution were used in 
these lateral wounds before renewal of the 
drains. One ounce of castor oil was ad- 
ministered by mouth on the third post- 
operative day, and mineral oil, 44 ounce, 
given night and morning. Sitz baths were 
ordered as soon as the patient was per- 
mitted out of bed (the third day) or follow- 
ing the first bowel movement. The period 
of hospitalization ranged from five to 
twenty-four days, with an average of 
eight and one-third days. 


CLINIC ROUTINE 


The patients returned to the clinic every 
second or third day, at which time the 
interior of the stricture was swabbed with 
mercurochrome 5 per cent; the lubricated 
finger introduced and 5 to 10 c.c. of 
ichthyol, 25 per cent aqueous solution, 
instilled. The patient was directed to 
irrigate the bowel each night with hot 
water. At weekly intervals the size of the 
lumen was measured with sounds. All 
cases were x-rayed at four to six months. 
As an adjunct, diathermy was used in 
6 cases, fifteen to twenty minutes of a 1400 
to 1500 ma. current. The average time of 
which the wounds drained was twenty- 
eight days. In order to ascertain the 
amount of subsequent contraction, the 
lumen of the stricture was measured with 
Hegar’s sounds at regular intervals. 

In Table 1 the number represents the 
size of the sounds which could be snugly 
inserted through the stricture without pain. 
(he sounds were always lubricated and 
‘ntroduced with the patient in the left 
ateral position, with the thighs flexed on 
abdomen. 

Four cases in which dilatation was not 

sed, either because the patients did not 
eturn to the clinic or in order to estimate 
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TABLE II 
RESULTS 
Postop. Months No. Patients Contraction 
8 | 8 no 
4 8% 
10 | 5 no 
7 13.6% 
16 | 3 | no 
| 6 20% 
18 2 no 
4 16.2% 
21 | 2 no 


and determine the comparative results, 
showed 45 per cent contracture at the 
end of ten months. 


RESULTS 


All cases in which Jelk’s operation was per- 
formed were symptomatically improved. 
Toxic phenomena were diminished and an 
increase in the percentage of hemoglobin 
and the number of red cells was noted. 
Increase in weight was noted in 15 cases. 
At the end of nine weeks the average 
increase was 534 pounds; at six months 
9 pounds, at ten months 10 pounds and 
at fourteen months 12 pounds. 

Diathermy was used in 5 cases without 
apparent change. As noted in Table 1, 
those patients who did not return to the 
clinic for periodic dilatation showed a 
greater degree of subsequent contracture. 
Similarly, those cases in which the pre- 
operative narrowing was marked, were 
more prone to contract sooner and to a 
greater degree. Likewise the longer the 
stricture the greater the contraction. It was 
further noted that the cases which drained 
for a period of three weeks or over showed 
a lesser degree of subsequent narrowing. 


CONCLUSIONS 


The term stricture of the rectum denotes 
abnormal narrowing of its lumen. Patho- 
logically this infers the deposition of fibrous 
tissue which is the result of chronic 
inflammatory hyperplasia. In each organic 
constriction the deposition of fibrous tissue 

(Concluded on page 501.] 


IRELATION OF DRAINAGE TO MORBIDITY 


FOLLOWING OPERATION FOR ACUTE SUPPURATIVE APPENDICITIS* 
D. A. M.D. AMD J. M. Mora, 


CHICAGO 


ITH the source of infection re- 

moved, the peritoneal cavity is 

generally capable of taking care of 
itself. The profession has so long believed 
that a drain may do no harm but may be 
of some value that it is not so easily dis- 
carded. This may be due in part to the 
influence of Tait’s old dictum, ‘‘When in 
doubt, drain,” as well as the tendency to 
attribute fatalities in undrained cases to 
the sins of omission, whereas the many 
evil results of the sins of commission have 
been given much less consideration. ! 

A general review of the literature on 
appendicitis reveals the fact that no 
amount of analysis allows for any dogmatic 
statements on the question of drainage. 
On so controversial a subject, the surgeon 
at best can only hope to contribute the 
results of his own experience with the hope 
that the future will show opinion more 
uniform and crystallized. 

For many years Richter? has been an 
ardent advocate of closure of the abdomen 
without drainage following operation for 
acute suppurative appendicitis. In 1921, he 
wrote that he had closed the abdomen 
without drainage in infective conditions 
associated with a frankly developed peri- 
tonitis wherever he had been able to 
remove the source of continuous reinfec- 
tion, except where the peritonitis was very 
far advanced. This list included particu- 
larly acute appendicitis in adults and in 
children, with free peritonitis, and _per- 
forated gastric and duodenal ulcer with the 
usual widespread peritoneal involvement. 
Some years later*® he stated again that: 


The presence of a serous or purulent fluid 
does not necessitate drainage. On removal of 


the source of continuous reinfection the peri- 
toneum will take care of the exudate. . . . In 
the later cases in which denudation of the 
tissues must be made in the course of the re- 
moval of the appendix and in cases in which 
gangrenous perforation has permitted fecal! 
contamination, drainage is necessary. . 
The abdominal incision is far more susceptible 
to infection than the peritoneum, and far 
oftener must be drained. 


Hustinx' also urges closure of the 
abdominal cavity in practically all cases 
of acute perforated appendicitis with 
peritonitis or abscess formation. He states 
that the indication for drainage is not the 
presence of pus but rather for the possi- 
bility of not being able to remove, for one 
reason or another, the entire source of 
infection, namely the appendix. He con- 
cludes further that drainage of the entire 
abdominal cavity is impossible and there- 
fore of no value in general peritonitis. 

Colt and Morrison,® in a_ statistical 
study of 1408 cases, state that their 
analysis fails to justify any conclusion for 
or against drainage of the peritoneal 
cavity and that “‘any such collection of 
heterogeneous data is not capable of 
mathematical analysis.” It is interesting to 
note, however, that notwithstanding their 
conclusions, the mortality rate was dis- 
tinctly lower in the series of non-drained 
cases. Row® on the other hand reports his 
findings with much more conviction, stat- 
ing that for many years he aimed at the 
elimination of the drainage tube from the 
peritoneal cavity, but never had the 
courage to close the peritoneum complete! 
when pus had been present. In his earl) 
days he noted that in patients wit! 


* From the surgical service of Dr. H. M. Richter, Mt. Sinai Hospital. 
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appendicial abscess there was no drainage 
‘or about two days. On the third day 
uppuration commenced and he then had 
to deal with a suppurating wound the 
extent of the drain track and parietal parts 
which healed in about four weeks. He 
continues: 


In the light of the results of my present 
treatment, the solution is easy, for it is beyond 
doubt that there has been no secondary infec- 
tion in the abscess cavity itself, but a secondary 
infection of the tube track from the suppuration 
of the abdominal wall; that, in fact, instead 
of being beneficial, the insertion of the tube 
has been actually harmful. ... There is 
nearly always some suppuration, but it is 
entirely extraperitoneal and is much more 
limited in amount than it was when a tube was 
inserted in the abscess cavity. The peritoneum 
has looked after itself; healing is by at least a 
week more rapid and the resulting scar is more 
firm. . . . I am definitely and finally of the 
opinion that once the appendix is removed, an 
intraperitoneal drain is entirely useless and 
unnecessary, and it may be harmful. 


No fecal fistulae were observed and in 
spite of all precautions he was unable to 
prevent wound infection and _ therefore 
drained the muscle layers. 

Crossan’ believes in enough drainage 
material and describes his method of 
drainage. In contrast to the views and 
findings of Row, Crossan reports fistulae 
complications to the extent of 7.5 per cent. 
Harbin’ seems to prefer drainage when the 
least bit doubtful, stating that drainage 
adds to the morbility but subtracts from 
the mortality. He quotes the case of a 
young woman who died from peritonitis 
following the inadvertent spilling of a drop 
of pus, the accident not having been 
primarily regarded as serious! He also 
adds that the number of cases requiring 
secondary operation while in the hospital 
‘mounted to 0.4 per cent in non-drained 
cases and 0.6 per cent in drained cases. 
Bancroft® prefers drainage, but his in- 


cidence of postoperative hernia amounts 
to 15 per cent. Quain and Waldschmidt” 
ise a drain for about two days for acute 
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and twelve days for 


suppurative cases 
gangrenous cases. 
Tuttle,'! reviewing 3285 cases, feels that 
an occasional rupture of a purulent ap- 
pendix during its removal may be a source 
of fatality and feels safer by leaving 
small rubber tissue drain down to the 
appendix stump whenever there is evidence 
of peritoneal involvement. The postopera- 
tive hospital days are listed as follows: 


Days 
1. Acute catarrhal appendicitis.... 15.5 
2. Gangrenous appendicitis....... 13.5 
3. Acute appendicitis with local 
peritonitis. 31.2 
4. Acute appendicitis with diffuse 


Glasscock'? reports 457 non-drainage 
cases with one death due to bleeding from 
the slipping of a ligature on the meso- 
appendix. The drained cases had a mortal- 
ity of 11 per cent. This may, of course, 
be accounted for by the fact that the worst 
cases are generally drained. Glasscock, 
however, feels that drainage is unnecessary 
when the patients are operated upon just 
before perforation occurs. Muller considers 
drainage to have only local importance, 
unnecessary in the presence of turbid fluid 
and never necessary in gangrenous ap- 
pendicitis if there is no spreading infection. 
Kulozik"* is of the firm opinion that drain- 
age is unnecessary and reports a large 
series of cases with varying severity. He 
concludes that primary closure of the 
abdomen can be done without harm to the 
patient and is especially to be recom- 
mended because it simplifies and shortens 
the postoperative course. From_ these 
briefly listed reports it must be evident 
that, as Colt and Morrison® stated, “‘any 
opinion or impression that is advanced on 
the question of drainage is purely a 
personal one and cannot be supported 
mathematically until many more exact 
data are available.” 

For some years we have been eliminating 
drainage of the peritoneal cavity. It has 
been our impression that without drainage 
even after appendectomy for ruptured 


482 American Journal of Surgery 
suppurative appendicitis the postoperative 
course was less eventful. A short time ago 
we decided to take inventory and deter- 
mine mathematically, if possible, whether 
we were justified in continuing this prac- 
tice. We realize that a series of one hundred 
cases as herein reported is not a large one 
for such analysis. When it is realized, 
however, that each case was studied most 
carefully; that all of the patients’ com- 
plaints as charted by the nurses were 
considered analytically; that the cases were 
carefully selected on the basis of the condi- 
tion on entrance, the operative findings 
and the pathological report, then study 
of such a series allows one to arrive at 
certain conclusions. 

No mortality studies were made. To our 
satisfaction, the reports in the literature 
are fairly convincing that the drainage 
has no effect on the mortality rate. The 
latter depends much more upon the dura- 
tion of symptoms before operation, the 
extent of the pathological changes, the 
virulence of the offending organisms, and 
the resistance of the patient. As an instance 
of the comparative safety of closing the 
abdomen without drainage, there has 
been but one death in the series herein 
reported. Post-mortem examination was 
not permitted in this patient but the post- 
operative course was not compatible with 
peritonitis. When the condition has become 
one of generalized peritonitis no regional 
drain is capable of draining the entire 
peritoneal cavity, for it is well known that 
under such circumstances a localized ab- 
scess may form far distant from the drained 
area. Nearly thirty years ago, Yates 
demonstrated experimentally the futility 
and ineffectiveness of draining the peri- 
toneal cavity. 

As will be noticed in the accompanying 
chart, simple acute appendicitis cases were 
entirely omitted from this study. Such 
cases never require drainage. The patients 
are permitted to be out of bed on the 
second or third day and are generally 
discharged on the fifth to the seventh day. 
Under ruptured suppurative appendicitis 
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are included those cases in which free pus 
was found on opening the abdomen, or in 
which pus was accidentally spilled during 
removal of the appendix. No distinction has 
been made between local and spreading 
peritonitis for without further comment 
it is assumed that the surgeon is hardl\ 
able to determine this fact since explora- 
tion under such circumstances is not 
justifiable. Acute suppurative appendicitis 
included patients that presented gross 
evidence of suppuration or gangrene. In 
other words, the extent of the pathological! 
process must have been such that although 
unruptured the appendix was discolored 
and friable, or markedly swollen and 
covered with fibrin and accompanied by 
a cloudy exudate in the peritoneal cavity. 
When the appendix was found to be 
thickened and injected, with a thin serous 
exudate, the case was considered one of 
simple acute appendicitis and not included 
in this series. In other words, only the 
advanced cases concerning which the 
question of drainage arose, were studied. 
The accompanying chart is self-explana- 
tory. The temperature on admission, 
though not in each case being directly 
proportionate to the degree of pathological 
change, i is in a general way an index to the 
patient’s reaction. The contrast in morbid- 
ity between the drained and non-drained 
cases is indeed striking. In the group in 
whom drainage was not carried out it was 
noted that the temperatures became nor- 
mal several days earlier and the stay in 
the hospital was distinctly shortened. 
These conditions are definitely altered by a 
complicating wound infection. In spite of 
this, however, the figures are not quite 
those of the drained group. We were quite 
surprised when the study revealed that 
50 per cent of the ruptured non-drained 
cases presented wound infections. In 
view of this it may be advisable in such 
cases to drain the wound down to the 
peritoneum. If not drained, one must be 
prepared to open the incision when loca!- 
ized wound infection is suspected. It wil: 
also be noted that every drained case le!‘ 
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the hospital with a discharging wound. 
in the non-drained ruptured group, when 
no wound infection occurred the patient’s 
temperature became normal on the third 
or fourth day, as compared to the twelfth 
or thirteenth day for the group that was 
drained. This must be an accurate indica- 
tion of the ability of the peritoneum to 
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the drain was removed the more rapidly 
did the temperature return to normal. 
Finally, the economic factor related to the 
duration of the patient’s stay in the 
hospital cannot be overlooked. There was 
an average difference of four and one-half 
days between the drained and non-drained 


groups. 


Pathology Ruptured 


Acute Suppurative 


Drainage Drained 


Not drained 


Not drained 


Drained 


Temperature 
on 101.7° 
admission 


101. 6° 102° 101.8° 


Day temperature 12.5 


normal 


6.7 7.8 3.4 


Day temperature All wounds Practically 
normal when wound draining at all wounds 
infected time of | draining on One wound 
discharge | discharge infection 


Day temperature from hospital | 
normal when wound not 


infected 


| from hospital 


Days in hospital 


8.5 


Days in hospital when 


wound infected 14.5 
All draining Draining One wound 
Days in hospital when wounds 6.8 wounds infection 
wound not infected as above as above 


Wound infection 


take care of itself after the source of infec- 
tion has been removed. It also supplies 
further evidence that the drain acts as 
an offending agent. 

Although no fecal fistulae developed in 
the non-drained cases four occurred in the 
drained series, three of them developing in 
gangrenous (unruptured) cases. Such com- 
plications are disconcerting when compared 
to the analysis of the non-drained suppura- 
tive group. It suggests that the latter type 
f patient be treated as a simple acute 
appendicitis not necessitating drainage. 

While not charted a study was made of 
the morbidity as related to the number of 
days that the drains were allowed to 
remain. It may be stated that the earlier 


SUMMARY 


Drainage following operation for rup- 
tured and gangrenous appendicitis is un- 
necessary since it does not subtract from 
the mortality but does add to the morbid- 
ity. This study of one hundred cases 
demonstrates the comparative safety of 
closing the abdomen without drainage 
following operation for acute suppurative 
appendicitis. 
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A CLAMP METHOD 
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on debilitated patients with malig- 


is usually performed 
of the 


nant obstructive lesions 


Fic. 1. Fashioned u-shaped clamp. 


esophagus. The surgeon therefore must 
perform the simplest adequate operation 
that exposes the patient to a minimum of 
trauma, hemorrhage or infection. The 
clamp method of gastrostomy is suggested 
with these observations and aims in mind. 

The clamp to be used can be fashioned 
in any operating room in a few minutes 
with the usual materials and instruments 
found therein. The clamp (Fig. 1) consists 


of a straight and a curved artery clamp, the 
corresponding blades of which have been 
lined and joined by rubber tubing. Th: 
size of the clamp depends on the length of 
the gooseneck desired by the operator. We 
have used the ordinary artery clamps with 
the 2 inch blades. Two pieces of rubber 
tubing (Dakin’s tubing) are procured, the 
length of which corresponds to the com- 
bined lengths of the blades of the clamps. 
The two pieces of tubing are then threaded 
on the blades of the curved clamp. The free 
ends are then threaded on to the corre- 
sponding blades of the straight clamps until 
the tips of both clamps touch. This as 
shown in Figure 1 gives a u-shaped clamp 
that can be opened and applied as such 


and yet can readily be straightened out by 
virtue of the rubber hinge joint at the 
convexity of the vu. 

A high left transrectus incision Is used 
about 1!9 to 2 inches in length. In experi- 


ments on animals we have used even 
smaller incisions. In the human, however, 
a larger incision is often necessary because 
one often finds small atrophic stomachs. 
The operator grasps the anterior wall of 
the stomach with Allis clamps at the area 
he desires to fashion the goose neck and 
delivers it out on the abdominal wall. 
Having determined the direction of the 
goose neck as well as its length and location 
the u-shaped clamp is applied as shown 
in Figure 2. The distance between the 
clamps should be about 14 inch at least. 
The goose neck to be fashioned lies externa: 
to the straight clamp and must be ai 
least 1 inch in width. This is important 
because when the clamps are applied the 
stomach wall relaxes and when the clamps 
are removed the goose neck contracts, 
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thus interfering with the final inverting 
suturing operation and resulting in too 
narrow a tube. Another important point is 
that the apex of the goose neck must not 
taper but must be pulled out to a right 
angle as shown in Figure 2. Rather err on 
making the apex broader than the base 
than to have the reverse occur. 

By means of a cautery the stomach is 
divided between the clamps. The division 
is carried down so that at least 14 inch 
remains between the concavity of the clamp 
and the line of incision. The clamp then 
is straightened out allowing of a rapid 
adequate and hemostatic suture of the cut 
surfaces of the stomach (Fig. 3). The 
clamps are then removed without “‘spill- 
ing” or hemorrhage. The suture line 
is then inverted in the usual way 
(Fig. 5). 

Figures 6 to 10 show the suturing of the 
goose neck in between the rectus muscle, 
fastened to peritoneum and anterior rectus 
sheath and protuding at the upper angle 
of the wound. A rubber cathether is passed 


Fic. 3. 
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The tube is secured to the opening in the 
goose neck of the stomach wall by a 
purse-string suture. This procedure permits 


Line of cautery incision between applied 
u-shaped clamp. 


of complete healing of the wound before 
removing and replacing the tube, as the 


Fic. 4. 


Fic. 3. Suture of line of incision after spreading of u-shaped clamp. 
Fic. 4. Removal of clamp and inversion of first line of suture. 


intoythe apex of the goose neck through a 
small incision immediately upon the com- 
pletion of the closure of the peritoneum. 


case requires. 
The operation requires much less time 
than the Janeway technique without 
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clamps and is not attended by any hemor- costal cartilage. After the goose neck ; 
rhage, trauma or spilling of the gastric completely sutured omentum is place 
contents. over the suture line by puncturing a hol. 


Fic. 5. Fic. 6. Fic. 7. 
Fic. 5. Goose neck completed. 
F-s. 6. Position of goose neck in relation to abdominal wound. 
Fic. 7. Suturing of peritoneum and fastening of angle of goose neck to peritoneum, 


The operation as performed on the in an avascular portion of the right free 
human has proved simple, adequate and border of the great omentum and passing 
successful. The operation is done under the goose neck through it. 


Fic. 8. Fic. 9. Fic. 10. 
Fic. 8. Suturing of peritoneum below goose neck. 
Fic. 9. Repair of anterior rectus sheath. 
Fic. 10. Opening of goose neck and intubation. Suture of skin. 


local anesthesia through a muscle-splitting The complete report and follow up on the 
incision 244 inches in length and 1 inch human cases will be given in a separate 
to the right of the tip of the left ninth communication. 


J 
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HE purpose of this essay is to present 
a method for reducing and fixing frac- 
tures of the neck of the femur, wherein 

a constant pressure is exerted medialward 
in the long axis of the neck of the femur. 
I include in this discourse, in addition 
to the salient anatomical relationships in 
support of the adduction method and an 
outline of the method itself, a critical re- 
review of Dr. Whitman’s abduction 
treatment. 

Although the abduction method repre- 
sented a great advance in the treatment of 
these cases, evidence of dissatisfaction 
with results is manifest in the modifications 
of the method now in use, and in the 
continued resort to open operation. The 
situation is well covered in papers by Gill! 
and by Cotton.? Also quite recent is E. H. 
Ochsner’s* fundamental observation that 
the more normal arrangement of the bone 
trabeculae in a healed fracture treated by 
the Maxwell-Ruth method, was in sharp 
contrast to the irregular arrangement of the 
trabeculae in cases treated by the abduc- 
tion method. 

The literature on fracture of the femoral 
neck and its treatment is marked, in a 
broad way, by three main points. Two of 
these, namely, the one dealing with the 
danger of the resultant coxa vara deform- 
ity, and the other with the question of 
blood supply and its relation to non-union, 
have been greatly emphasized. The third 
point, in regard to the —— 
principles of bone growth as stated i 
Wolff's and Roux’s laws, has been 
argely ignored. 

While the danger of coxa vara should not 
be overlooked, emphasis on this single 
»hase of the problem has served to obscure 
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the anteroposterior deformities which may 
develop, and which may prevent union. It 
is reasonable that the danger of coxa vara 
has been stressed in the literature, because 
this deformity is so readily demonstrated 
in the anteroposterior roentgenogram. Lat- 
eral views of the hip joint in the past 
have not been very helpful. With the 
introduction by Leonard and George? of a 
new method for taking lateral views of the 
hip, more accurate reductions may be 
expected. In this method, the rays are 
directed downward on the neck of the 
femur and a part of the head, from a point 
near the shoulder, and are received on a 
curved cassette placed between the thighs. 
The question of blood supply to the 
head of the femur after fracture of the 
femoral neck is a much debated point. 
Many laboratory animals have been uti- 
lized in an endeavor to prove whether or not 
there is sufficient blood supply present, to 
maintain viability in the head of the femur, 
and to promote healing in the neck after 
fracture has occurred. The value of these 
laboratory experiments is unquestioned, 
but clinical experience offers us an answer 
as precise as any forthcoming from the 
laboratory up to the present writing. There 
are on record many cases of fractured 
femoral necks which have healed by bony 
union, even in the very aged. This is the 
unqualified answer, unless we consider the 
blood supply in these cases to have been 
of an abortive or anomalous sort, for which 
there is no evidence. If not a single case of 
fracture of the femoral neck had healed 
by bony union, then we would be in a 
position to question the blood supply to 
the head and neck, and so give it a unique 
place in the body anatomy. In the neglected 
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or unreduced fracture, it is conceivable 
that the blood supply will sooner or later 
become deficient, but only in a secondary 
sense, and as a result of deficient functional 
stimulus. 

The question of blood supply to bone is 
inevitably linked with the third main 
point, i.e., the reaction of the growth and 
repair processes of bone to stress and 
strain. As one reviews the literature on 
bone repair and bone pathology for the 
last several years, the impression grows 
that perhaps we are searching too vigor- 
ously for blood vessels at close range, and 
losing sight of the forces which may cause 
new vessels to appear, and older channels 
to disappear in bone repair. The more 
modern concept of Wolff’s law has been 
well stated by Jansen® as follows: ‘The 
form of bones being given, the bone 
elements place or displace themselves in 
the direction of functional pressure.” This 
omits the idea of tension as a factor in bone 
formation which Wolff included in his law, 
and which has been shown by Jansen to be 
untenable. The trophic stimulus of func- 
tion, as expressed in Roux’s law, is well 
founded in clinical observations. 

When we seek the literature for consulta- 
tion with authoritative experience in the 
application of these fundamental rules of 
bone repair, to the problem of treatment of 
femoral neck fractures, we are disap- 
pointed. No method in which these basic 
rules have been applied to hip fracture 
treatment, has heretofore been developed. 
The Maxwell-Ruth method involved trac- 
tion in two directions, both away from the 
acetabulum. The Whitman method in- 
volves traction downward while the plaster 
is being applied, together with a final 
position of some internal rotation of the 
extremity with full abduction. In this 
method, there is no pressure carried 
across the line of fracture into the 
acetabulum. 

It is just and proper in discussing the 
abduction method, to go to original sources 
for a description of the method. For this 
reason, I quote Whitman’ directly: 
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The abduction treatment is based on the 
proposition that because of the mechanic 
and nutritive obstacles to repair end-to-e: 
apposition of the fragments and secure fixati: 
are essential to success. In only one attitu: 
can this essential be assured—namely, in fu’! 
abduction—because each fragment then |i 
in a horizontal plane, and since the hea 
fragment is contained in the acetabulum te: 
sion on the capsule as the limb is abducte: 
must align the fragments and assure direct 
and resistant pressure. Furthermore, in full 
abduction the trochanter is brought into con- 
tact with the side of the pelvis and the muscles, 
under other conditions active agents of 
deformity, are in this position relaxed and 
impotent. 


At first glance, the preceding paragraph 
may seem to be a logical, and short but 
comprehensive statement of the principles 
involved in the abduction method. How- 
ever, when the critical light of sound 
anatomical knowledge is turned on these 
words, and when the generalities embodied 
in the statements are replaced by specific 
items of fact, it will be found that modern 
surgery, under the spell of the abduction 
treatment, has not yet fully brought to 
bear all the knowledge it commands for the 
relief of sufferers from fracture of the hip. 
The number of operations now in use for 
ununited fracture of the femoral neck, in 
which bone grafts, nails and screws are 
inserted for fixation material, bears witness 
to the true state of affairs. Recognition of 
the abduction method as a real advance 
in the treatment of these cases is a pleasure, 
balanced only by a critical regard for the 
high percentage of failures obtained by 
the method. With this in mind, an analysis 
of the quoted outline of the method in the 
author’s own words is in order, and this will 
be discussed sentence by sentence. 


(1) The abduction treatment is based on 
the proposition that because of the mechanica! 
and nutritive obstacles to repair end-to-enc 
apposition of the fragments and secure fixation 
are essential to success. 


With the last part of this statement, a!! 
workers will agree. End-to-end apposition 
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of fragments and secure fixation are 
certainly essential to success. But whether 
or not the abduction treatment procures 


Fic. 1. Strong iliofemoral ligament as it spans hip joint. 


for us these two essentials is quite another 
question and still awaits proof, in spite of 
the method’s widespread use over a period 
of several years. 


(2) In only one attitude can this essential 
be assured—namely, in full abduction—be- 
cause each fragment then lies in a horizontal 
plane, and since the head fragment is contained 
in the acetabulum tension on the capsule as 
the limb is abducted must align the fragments 
and assure direct and resistant pressure. 


This statement is at once arbitrary and 
inaccurate. It is arbitrary because there is 
another method for securing this essential, 
which will be outlined later in this pres- 
entation. It is inaccurate because it is not 
based on a proper conception of the 
anatomy involved. When a fracture of the 
femoral neck occurs, the center of rotation 
of the bone about the head is lost. With the 
use of downward traction on the leg, after 
elimination of muscle pull by general 
anesthesia, or by fatigue of the muscles 
by the application of weight traction for a 
few days, or both, a new fulcrum may be 
set up. This new fulcrum is flexible and 
consists of the iliofemoral ligament, or 
y”’ ligament of Bigelow. (See Fig. 1.) 


se 
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The iliofemoral ligament under tension, 
with muscle interference removed, acts as a 
fulcrum at its site of attachment to the 


Fascia Larva 
Givtevs 


Tensow Fascme 
Lerae 


Femoan. 
avravs 


Fic. 2. Two insertions of gluteus maximus muscle and 
insertion of tensor fasciae latae. 


femur. With traction, a lever of the first 
class is produced, in which the fulcrum is 
found between the point at which the 
force is applied and the point where the 
resistance is encountered. The long arm of 
the lever is the entire lower extremity below 
the anterior intertrochanteric line, when 
the knee is held in extension. The short arm 
consists of the distal fragment of the 
femoral neck, with an angle medially from 
the shaft of approximately 130°, and 
anteriorly from the shaft at an approximate 
angle of 12°. This fulcrum formed by the 
ligament on the femur is prevented from 
moving laterally, away from the pelvis 
when abduction is performed, by the 
muscles inserted on the femur about the 
hip; namely, the quadratus femoris, the 
gemelli, the obturators internus and ex- 
ternus, gluteus maximus, piriformis, ili- 
opsoas and the adductor group. Attention 
should be focused on this point; that while 
this lever system is not mentioned in the 
description of the abduction method, every 
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surgeon who uses the method properly, 


uses the “‘y” ligament as a fulcrum. 


Mar 


Fic. 3. Course of fascia lata, with extremity in 
adduction. 


inferior iliac spine to the anterior intertro- 
chanteric line, and it is as thick as the tendo 
Achillis. For practical purposes, the rest of 
the capsule may;jbe ignored, except in that 
at times, portions of it may come between 
the fractured surfaces. Allis’? in his work 
on dislocations of the hip clearly pointed 
out that the only portion of the capsular 
ligaments which was never torn was the 
iliofemoral ligament. The writer has re- 
peatedly verified Allis’ observation on the 
strength of this ligament, and one may find 
the bony attachment giving way before the 
ligament will rupture. The strength of the 
remainder of the capsule can never be 
taken for granted. It has been learned from 
operated and autopsy cases that it is 
frequently torn. 

One might state with fair accuracy that 
the iliofemoral ligament is the most 


prominent single factor, aside from the 
initial trauma, in the production of fracture 
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of the femoral neck. If this ligament wer: 
less strong and invariably ruptured, 
dislocation might result, but not a fractur: 


Fic. 4. By turning this sketch on its side, opposing 
action of muscles inserting above and below base ot 
neck is more easily observed. 


In short, the individual suffers a fracture 
of the femoral neck because he does not 
suffer a dislocation. 

Again, the extreme external rotation of 
the leg which is accepted as one of the 
signs of fracture of the femoral neck 
depends on the intact iliofemoral ligament. 
After fracture, the leg hangs from the side 
of the pelvis by the remnant of untorn 
capsule which represents the iliofemoral 
ligament, and as it falls in toward the 
pelvis following fracture, it is rotated 
outward by its own weight. 

It is clearly indicated, in the second 
statement just quoted, that with downward 
traction and full abduction, not only is the 
final position of the extremity for fixation 
in plaster arrived at, but that in this 
maneuver, reduction of the fracture also 
occurs. Anatomical studies on the hip 
show that such an optimum result is 
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virtually impossible of attainment through 
downward traction and wide abduction. 
it must be remembered that there is a 
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internal rotation moves the distal fractured 
surface posteriorly, away from the head 
fragment. The fact that internal rotation is 


FiG. 5. Innominate bone, resting on symphysis pubis and sacroiliac joint. Manner in which two planes bend away 
from socket is easy to demonstrate in laboratory, but difficult for artist to show. 


certain amount of slackness in the entire 
capsule of the hip joint, including the 
y ligament. If this laxity of the capsular 
ligaments were absent, the hip joint would 
not possess the freedom of movement 
which it normally does. With unbroken 
femoral neck, full extension of the hip joint 
tightens the y ligament, while flexion 
loosens it. This is another way of stating 
that the hip joint is a screw joint, as shown 
by Walmsley;® that the femoral head is 
forced snugly into the acetabulum in full 
extension, the weight-bearing position, and 
is relatively free in the socket in flexion. 
In the abduction method, it is impossible 
to take advantage of this screw action of 
the hip joint, because downward traction 
in abduction creates a force directly away 
from the socket. 

With an unbroken femoral neck, full 
external rotation or full internal rotation 
tightens the y ligament. With a fractured 
femoral neck, and with downward traction 
on the leg, external rotation tightens the 
y ligament, while internal rotation loosens 
it. This is understood when one remembers 
that the ligament is inserted across the 
anterior surface of the femur. To rotate it 
inward is to bring its insertion nearer its 
rigin. Contrariwise, external rotation car- 
ries the insertion away from its origin. 
nternal rotation has been taught as one of 
the requirements of the abduction treat- 
nent, and yet with downward traction, 


practically absent in full abduction prob- 
ably has been an important factor in those 
cases which have resulted in good union by 
the abduction method. | 

It is also recognized that when the 
extremity lies in the midposition between 
abduction and adduction, the outward 
projected center line of the acetabulum 
approximately coincides with the long axis 
of the neck. The neck leaves the shaft of the 
femur at the approximate angle of 130°. 
It therefore follows, irrespective of the 
position of the head fragment, that if the 
femur is abducted to its normal 40° to 45° 
from the midposition, with the y ligament 
acting as a fulcrum under traction, it will 
be impossible to bring the fractured 
surfaces in full apposition. With abduction, 
and by means of downward traction and 
the ligamentous fulcrum, we have rotated 
the distal fractured surface medially and 
inferiorly approximately 40°, i.e. the precise 
amount of the abduction. Assuming that 
the head fragment lies in the most favor- 
able position, which is 130° angulation to 
the shaft, and which coincides with the 
laterally projected center line of the 
acetabulum, by full abduction a 40° angle 
is formed between the two fractured 
surfaces. In short, the distal fractured 
surface then forms an angle of 40° with the 
laterally projected center line of the 
acetabulum. It is apparent that the head 
fragment can not be placed in any position 
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whatsoever, which will bring the fractured 
surfaces in complete apposition, as long as 
the extremity is subjected to downward 


Faseq Lara 


6. Action of fascia lata after fracture of femoral 


neck. (After Allis.) 


traction and full abduction. 

The most that can be accomplished on 
the cadaver in following the abduction 
treatment is to bring the upper and 
anterior rims of the fractured surfaces in 
contact, while the remainder of the frac- 
tured surfaces are separated by a triangular 
area of varying size, with its base down- 
ward toward the feet. This is accompanied 
by a slight downward concavity along the 
upper margin of the neck, which can be 
noted occasionally in the x-ray films of 
healed fractures treated by the abduction 
method. If the femur were a straight bone 
and the neck not angulated with the shaft, 
the abduction treatment would be better 
adapted to its purpose. 

Attention has been called to the fact 
that this second quoted statement implies 
that reduction of the fracture, as well as 
development of the final position for 
fixation, is accomplished by means of full 
abduction. Studies in the anatomical 
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laboratory indicate that this is scarce] 
possible. With the pelvis on the table o: 
its back, the pubes become the highest par 
and the sacrum the lowest part. The socke' 
lies about midway between the level of th: 
pubes and the table. In this position, which 
is the same position in which the patient i 
placed on the fracture table, the socke: 
looks upward and outward, and when al! 
muscles are removed, the femur hangs from 
the side of the pelvis by its attachment to 
the capsular ligaments. Because the socket 
faces upward and outward, the femur must 
be lifted upward, or anteriorly, to bring the 
fractured surfaces in apposition. This 
follows from the fact that the invariable 
displacement of the distal fractured surface 
is upward (superiorly), laterally and pos- 
teriorly, along the outer or ilio-ischiatic 
plane. Abduction alone cannot accomplish 
such a reduction. It will be pointed out 
later that adduction when combined with 
external rotation can accomplish such 
reduction, without the lifting forward 
maneuver. 


(3) Furthermore, in full abduction the tro- 
chanter is brought into contact with the side 
of the pelvis and the muscles, under other 
conditions active agents of deformity, are in 
this position relaxed and impotent. 


Here again, and in the cause of accuracy 
which must be unswerving, one is led along 
the thorny path of blunt criticism. This 
statement is inaccurate because the tro- 
chanter can never be brought into contact 
with the side of the pelvis. (See Fig. 7 
The inferior capsular ligaments must 
rupture before the trochanter touches the 
side of the pelvis, or even compresses, to 
any great degree, the muscles covering the 
side of the pelvis. It must be remembered 
that the socket is situated at the junction 
of two irregular bony surfaces; the inner 
or pubo-ischiatic and the outer or ilio- 
ischiatic. Allis named these surfaces the 
inner and outer planes, and these two 
planes meet at an angle of approximatel) 
90°. The dividing line between them is th« 
ridge extending from the superior iliac 
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pine through the tuberosity of the ischium, 
and this line divides the socket into two 
nearly equal parts. These anatomical facts 
indicate clearly the manner in which the 
socket protrudes from the side of the pelvis. 
As a matter of fact, the cartilaginous lip of 
the acetabulum will impinge on the neck 
in wide abduction, before the trochanter 
touches the side of the pelvis. 

The last portion of the third quoted 
statement is also open to question. In full 
abduction, the only muscles to be relaxed 
are the gluteus medius and minimus. 
Certainly the adductors, hamstrings and 
iliopsoas are not relaxed, but on the 
contrary, are placed under increased ten- 
sion. The gluteus maximus will exert its 
power irrespective of whether the extremity 
is in abduction or adduction, because its 
origin is posterior and not directly superior 
to the hip joint. The lower border of its 
origin is at the level of the great trochanter. 
(See Fig. 2.) 

Analytical criticism such as that just 
given is offered as the only convincing 
method by which a settled and adopted 
routine can be undermined and destroyed; 
divorced from the actual facts to which it 
was never logically wedded. From this 
point on, it is my purpose to outline a plan 
of treatment for fracture of the femoral 
neck, based on the anatomy as I have 
found I take the privilege of inter- 
mingling in the anatomical discourse, 
remarks on the practical aspects of the 
facts involved. This, I hope, will facilitate 
the reader’s grasp of the method, as it is 
briefly outlined below. 

A better outline of the anatomy and 
mechanics of the hip joint than that written 
by O. H. Allis in the Gross Prize Essay of 
1896, is difficult to find. Here the correct 
anatomy and mechanics of the hip joint 
are set forth in clear language, from the 

viewpoint of a practical scholar. Allis 
described the function of the y ligament, 
ind how it may be used as a fulcrum when 
under tension. He also described and 


enumerated the various functions of the 
‘ascia lata and the iliotibial band. If the 
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writer of this essay deserves any credit for 
the method to be outlined, it is only 
because of his attempt to extend and 


Fic. 7. Impingement of rim of socket of neck of femur, 
and manner in which acetabulum stands out from 
side of pelvis. (After Allis.) 


utilize the sound principles of anatomy in 
the treatment of fractures of the hip, which 
were so clearly elucidated and successfully 
applied to dislocations of the hip by the 
eminent surgeon, Allis. In the development 
and widespread use of the Whitman 
abduction method, these principles have 
been either ignored or overlooked. All 
references to Allis’ work in this essay will 
be found in the Gross Prize Essay of 1896, 
which is thoroughly indexed. 

The important anatomical relationships 
are readily reviewed on the cadaver 
through Codivilla’s anterior incision,’ more 
popularly known as the Smith-Peterson 
incision. The fascia lata, the gluteus 
maximus and the iliofemoral ligament 
should be well dissected and preserved 
intact. The muscles about the hip must be 
loosened, in order that the thigh may be 
abducted, adducted and rotated. 

With the thigh in abduction, the dis- 
sector’s hand should be placed between the 
fascia lata and the great trochanter. With 
the hand held in this position, the thigh 
is adducted, and at once an extremely firm 
pressure is felt on the dorsum of the hand. 
If adduction is continued, this pressure is 
increased to a point where it is unbearably 
painful to the observer. 

It was stated above that it was impos- 
sible to bring the trochanter into contact 
with the side of the pelvis, when the frag- 
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ments were in end on apposition. This may 
now be tried on the cadaver, with unbroken 
femoral neck, and the truth of the state- 
ment affirmed. The pull of the adductors 
and the manner in which the socket stands 
out from the side of the pelvis, especially 
at its upper margin, prevents this. (See 
Figs. 4 and 7.) 

The femoral neck may be fractured with 
a chisel or osteotome, through a slit made 
in the capsule between the limbs of the 
iliofemoral ligament. With the pelvis fixed, 
and with an assistant applying strong 
downward traction on the leg, internal 
rotation will be seen to move the distal 
fractured surface posteriorly, away from 
the proximal fractured surface. External 
rotation with strong downward traction 
brings the fractured surfaces into apposi- 
tion again. The lever mechanism of the 
iliofemoral ligament when under tension, 
with muscle interference removed, has 
already been described. 

Through the slit made in the capsule in 
fracturing the neck, one may review two 
facts: (1) the acute angle which the plane 
across the rim of the acetabulum forms 
with the iliofemoral ligament, and (2), the 
very definite anterior facing of the acet- 
abulum, which accounts for this acute 
angle. (See Fig. 1.) 

The observer may note that almost one- 
third of the articular surface of the head 
protrudes from the socket anteriorly, when 
the femur is in external rotation and full 
extension. In internal rotation, this exposed 
articular surface is diminished. These facts 
indicate that in a subcapital fracture, which 
is probably the most difficult type to treat, 
by tightening the iliofemoral ligament with 
external rotation and downward traction, 
one can move the proximal fragment in a 
posterolateral direction. This is possible 
because the tense iliofemoral ligament 
presses directly on the portion of the 
articular surface of the head protruding 
anteriorly out of the socket. With the same 
movement of external rotation, the distal 
fragment can be rotated forward into 
contact with the proximal fragment. 
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The writer anticipates the prejudice: 
which will be generated in the minds o: 
surgeons, long under the influence of t! 
abduction method teaching, when extern»! 
rotation is advocated in the treatment «| 
fractured hips. Aside from the influenc: 
of the abduction teaching, this fear o! 
disaster in the use of external rotation is 
probably based on the fact that marked 
external rotation constitutes the origina! 
deformity in the unimpacted fracture of the 
femoral neck. But the situation in 
fractured hip with unreduced displacement 
is entirely different. As long as the fractured 
surfaces are not in end-to-end apposition, 
the iliofemoral ligament and the fascia lata 
have no beneficial effect. But with the 
fragments apposed end on, the tense ilio- 
femoral ligament acts as a_ backboard, 
against which the two fragments can be 
lined up by external rotation. If the frag- 
ments are once squarely end on, a series 
of events are initiated. The more external 
rotation is forced within normal limits, 
the tighter the iliofemoral ligament be- 
comes, and as a result, the fragments are 
apposed that much more firmly. It should 
be emphasized that this is true only in 
adduction or in the midposition between 
abduction and adduction, but not in 
abduction. With the extremity in full 
abduction, and with a tense iliofemoral 
ligament produced by downward traction, 
the distal fragment of the neck will not lie 
in the long axis of the iliofemoral ligament. 
It will be rotated medially and come to lie 
beneath the ligament at an angle. 

In the reference to the amount of 
external rotation, the term “normal limits”’ 
was used advisedly. In full adduction of 
the extremity to a point slightly beyond 
the sagittal projected midline of the body, 
only a few degrees of external rotation are 
possible. But in full abduction, externa! 
rotation is comparatively free, whereas 
internal rotation is almost nil. 

In order to visualize the relationships 
which operate against the production o! 
a coxa vara, by the slipping upward of th« 
distal fractured surface, the followin; 


New Series Vor. XXVII, No. 3 


orocedure is suggested. Remove the pelvis, 

which has been dissected as outlined, 
from the trunk by a transverse section of 
all structures at a level just above the 
sacrum. A sagittal section should then be 
made through the symphysis pubis and the 
sacroiliac joint, yielding a hemi-pelvis, 
minus the sacrum, with thigh and leg 
attached. Place this hemi-pelvis on the 
end of the table, so that it rests upon the 
sawed surface of the sacroiliac joint, and 
the divided surface of the symphysis pubis. 
(See Fig. 5.) It should be steadied in that 
position by an assistant, in such a fashion 
that the extremity may be made to drop 
over the edge of the table, into what would 
be adduction in the living patient. The 
following observations are now easily 
noted: 

(1) The acetabulum is the highest area 
on the side of the pelvis. 

(2) The great trochanter represents 
the highest point between the brim of the 
pelvis and the knee, when the extremity is 
in midposition between abduction and 
adduction. 

(3) The neck of the femur may be viewed 
as a strut between the side of the pelvis and 
the fascia lata. 

Thus it will be observed, that as the ex- 
tremity is dropped downward (adducted), 
the upward pull of the gluteus medius and 
minimus, noted when the leg is in abduc- 
tion, is counterbalanced, when the extrem- 
ity is in adduction, by the pull of the 
powerful adductor group and the iliopsoas. 
The resultant force, when the extremity is 
in adduction, of the medial pull of the 
adductors and the iliopsoas inserting below 
the neck, and of the medial pull of the 
smaller glutei inserting on the trochanter 
above the neck, is an increased pressure 
medially on the great trochanter, and there- 
fore, through the long axis of the neck of 
the femur. In this manner, we may not 
only nullify the upward displacing effect 
of the smaller glutei, but actually put them 
in use to our own purpose. 

For the better understanding of the 
forces involved here, the following condi- 
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tions are set forth. Let it be assumed that 
downward traction is to be applied to the 
extremity, followed by definite adduction, 
after the fractured surfaces are end on. If 
one begins the downward traction with the 
extremity in moderate abduction, the 
force of the pull falls directly on the two 
smaller glutei, because of their insertion 
on the upper part of the great trochanter. 
The insertion of the smaller glutei is 
approximately 144 inches above the long 
axis of the femoral neck. The distance from 
the base of the neck to the ankle joint is 
approximately from 23 to 30 inches. This 
gives an approximate ratio of 1:16 between 
the two lever arms. The fulcrum in this 
case is the neck of the femur after the 
fragments are placed end on, and it is 
at once apparent that with the existing 
ratio of 1:16 between the lever arms, 
moving the extremity in adduction will 
create great force, without endangering the 
lateral ligaments of the knee. The force 
exerted by the operator in adducting the 
extremity is expended in stretching the 
smaller glutei, and eventually, because of 
the resistance of these same muscles, Is 
transferred across the line of fracture into 
the acetabulum. 

The iliopsoas muscle, although somewhat 
relaxed by moderate external rotation and 
full adduction, will also exert an inward 
force in the long axis of the neck, when the 
extremity is in adduction, combined with 
full extension. The gluteus maximus arises 
posteriorly, and in adduction as well as in 
abduction, will be found to be under 
tension. This serves to maintain the tight- 
ness of the fascia lata, for the gluteus 
maximus is as much a tensor of the fascia 
lata, as the tensor fasciae latae muscle 


itself. About one-half of the gluteus 
maximus inserts in the fascia lata. (See 
Fig. 2.) 


The key structure in this mechanical 
system is the fascia lata, with the iliotibial 
band. In the absence of the fascia lata, the 
moment adduction began, the trochanter 
with the distal fragment would slide 
upward off the head fragment. But the 
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fascia, originating along the iliac crest and 
inserting on the outer side of the leg 
immediately below the knee, prevents this 
tendency toward upward displacement. 
(See Figs. 3 and 4.) The fascia lata is 
relaxed in abduction, becoming taut in the 
midposition, and increasingly tight in 
further adduction. If the extremity is 
moved toward full adduction, the angle 
at which the fascia lata curves over the 
trochanter is markedly decreased. The 
pressure medialward along the neck of the 
femur, accompanying this decreased angu- 
lation, was painfully witnessed by the 
observer earlier in this study, when he 
placed his hand under the fascia lata, but 
over the great trochanter, and moved the 
extremity into adduction. (See Fig. 6.) 

Now, while the extremity is in full adduc- 
tion with the fragments reduced end on, we 
may assume that the pull of the smaller 
glutei has been eliminated, by its transfer- 
ence in the adducted position into a medial 
force, and in the fatigue of the muscles 
by a lever system with a 1:16 ratio (ap- 
proximate). However, the reader may 
rightfully inquire into the disposition of 
the fractional upward displacing force of 
the hamstring and adductor groups of 
muscles, as well as that from the rectus 
femoris and iliopsoas, even though all of 
these muscles tend to be relaxed by adduc- 
tion. The answer to this question will be 
found in the tightness of the fascia lata in 
adduction. By studying either Figure 3 
or Figure 4, it will be seen that if the femur 
is displaced upward while held in adduc- 
tion, the trochanter impinges on the under 
surface of the fascia lata, through the 
bursa at that point. 

It becomes apparent, that because of the 
increasingly acute angle produced in the 
fascia lata by adduction of the extremity, 
the femur can not be displaced upward 
without, at the same time, being driven 
medialward, into the apposing head frag- 
ment. The fragments are locked in position. 
In extreme adduction, the fascia lata passes 
medialward to the crest of the ilium at 
almost a right angle to the shaft of the 
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femur, and forms a roof over the trochante: 
which, for all practical purposes, may h« 
regarded as a check ligament par excellenc: 
against any upward displacement of the 
femur. It is this same portion of the fasc: 
lata, extending from the trochanter to the 
iliac crest, which when relaxed, is diagnostic 
of a fractured femoral neck, or a dislocation 
of the hip. 

In summation, it may be stated that the 
position of full extension, moderate ex- 
ternal rotation, and adduction, will yield 
an inward pressure in the long axis of the 
neck of the femur when the fragments are 
end on, developed from the following 
sources: 

(1) The bowstring effect of the fascia 
lata when the leg is in adduction, exerting 
medial pressure directly on the great 
trochanter. 

(2) The resultant force of the muscle 
pull of the adductor, iliopsoas, and smaller 
glutei groups, attached as they are to the 
femur, on either side of the base of the 
neck. 

(3) The medial force resulting from the 
screw-like action of the capsule of the hip 
joint, when in full extension. The degree of 
this force will depend on the amount of 
capsule torn at the time of fracture. 

(4) The medial force developed by the 
tense iliofemoral ligament, when the femur 
is placed in external rotation, combined 
with full extension and adduction. 

The salient anatomical features have 
been presented. The method suggested for 
the treatment of fresh fractures of the 
femoral neck is as follows: Age and condi- 
tion permitting, the patient is placed on a 
fracture table with a pelvic bar, complete 
anesthesia is induced, and strong down- 
ward traction is applied to the injured 
extremity. As this traction is applied, the 
extremity should be in complete extension 
at the hip joint, and in midposition between 
abduction and adduction. After traction 
has been applied, the extremities should be 
measured and compared as to length. 

For the reduction of the fracture, various 
maneuvers may be necessary. The wisdom 


ew Series Vor. XXVII, No. 3 


of a standard routine for the treatment of 
any type of fracture is questionable, but 
-he fundamental principles used, and the 
1anipulative result sought, may be identi- 
cal. The main variable factor in fracture of 
the hip is the direction of displacement of 
the head fragment. The distal fragment 
may be readily pulled down under anes- 
thesia, preceded by different methods of 
traction, and can be placed in any position, 
by virtue of the fulcrum action of the ilio- 
femoral ligament. 

If the direction of the head fragment is 
found to be in its usual position at a right 
angle to the acetabular rim, then outward 
rotation of the extremity by using the foot, 
followed by full adduction, will reduce the 
fracture and obtain the final position for 
plaster. Strong downward traction must be 
maintained until the extremity reaches 
full adduction. If the head fragment is 
rotated upward and backward, as it 
commonly is, because of pressure from the 
iliofemoral ligament made tense by the 
weight of the femur, a different maneuver 
should be executed. The extremity is placed 
in full adduction first, then externally 
rotated, and finally pulled downward. In 
this manner, an attempt is made to pick 
up the head fragment with the distal 
fragment, and so pull it down into the 
long axis of the iliofemoral ligament when 
under tension. At the same time, while an 
assistant holds the extremity in full 
extension and moderate adduction, the 
operator may lift upward (anteriorly) and 
outward on the thigh. The extremity 
should be in full extension of 180° when the 
lifting is done, and the foot and ankle 
should be held down as the thigh is lifted 
upward and outward. Whichever maneuver 
is used, the final position should be the 
same; namely, full extension, full adduction 
to a point where the sagittal midline of the 
body may be projected downward through 
tne knee joint, and full external rotation. 
xternal rotation in full adduction will not 
be found to be great, and will carry the 
foot only slightly outward past the mid- 
position. The final position is followed with 
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a plaster spica from the toes to above the 
pelvic brim. 

The cast should be well molded in 
around the knee, foot and ankle. It will be 
found advantageous to have the assistant 
in control of the well leg stand on a small 
platform, in order that he may be out of the 
way when the injured extremity is ad- 
ducted, and yet be able to exert traction 
on the well leg to balance the pelvis. The 
well leg can be abducted as usual, after the 
cast is applied, for the use of the bed pan. 
Buck’s extension, or other types of trac- 
tion, may be applied for a variable number 
of days prior to the application of the 
cast, to fatigue the muscles about the 
hip. 

There are two factors in this treatment 
upon which success or failure depend. The 
first is accurate reduction. The fragments 
must be brought in contact end on, even 
though complete apposition of both frac- 
tured areas is not obtained. Without end 
on apposition, the strut effect of the neck 
between the socket and the fascia lata is 
lost, and with it, all possibility of exerting 
medial pressure through the neck with the 
fascia lata. 

The manipulative result should be 
checked at once by roentgenograms taken 
through the plaster. The operator has at 
hand two clinical tests of some value in 
determining the amount of reduction 
obtained. First, by inspection, one may 
note whether or not the leg rolls into ex- 
treme external rotation, after it has been 
moved into adduction. Secondly, by palpa- 
tion, one may note the tenseness of that 
portion of the fascia lata between the 
great trochanter and the brim of the pelvis, 
comparing it with the same area on the 
well side, when the assistant places the well 
leg in a corresponding position. These two 
tests are not diagnostic of full reduction, 
but serve only to show that the fragments 
are end on. 

The second main factor to be observed, 
if success is to be attained, is the elimina- 
tion of all muscle pull. If any great degree 
of muscle pull is present, the action of the 
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iliofemoral ligament as a fulcrum is ob- 
scured and lost. 

In old cases, in which absorption of the 
neck has occurred, it should be remembered 
that while the neck is undergoing absorp- 
tion, the fascia lata is contracting under 
the constant action of the gluteus maximus 
and tensor fasciae latae. This renders the 
same relationship between the neck and 
the fascia lata as exists in the fresh case. 

Impacted fractures of the neck may be 
placed in the same position, without fear 
of breaking up the impaction, with the 
modification that all rotation and traction 
be omitted, thus leaving adduction and full 
extension to be used. If the fracture is 
truly impacted, there will be no abnormal 
rotation of the leg present. Impacted frac- 
tures of the femoral neck must be rare, 
indeed, for the neck is hard bone. While 
it may not be true cortical bone, it certainly 
is not cancellous in the sense that the head 
of the humerus and the distal end of the 
radius are cancellous. Judging from the 
force necessary to fracture it with a chisel, 
one might state that it is an intermediate 
type between true cortical and true spongy 
bone. True cortical bone is probably rarely, 
if ever, impacted. That the neck may be 
impacted into the head in a subcapital 
fracture, and into the medial area of the 
great trochanter, is a totally different 
condition, and its occurrence is accepted 
by all authorities. 

In conclusion, it may be stated that the 
adduction-external rotation method here 
presented depends entirely on the end-to- 
end reduction of the fragments. This is 


where the emphasis must be placed if 


surgery is to make a real advance in the 
treatment of these cases. Reduction is 
difficult; fixation of the fragments after 
reduction is comparatively easy. The 
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adduction-external rotation method place: 
a premium on accurate reduction, an’ 
should offer a challenge to the scientifi. 
surgeon. 


It is a pleasure to thank Dr. E. R. Clar! 
Professor of Anatomy in the Department «: 
Medicine of the University of Pennsylvania. 
for the generous use of material from h 
department. 


SUMMARY 


A method for the reduction and fixation 
of fractures of the neck of the femur by 
adduction has been presented. The litera- 
ture on the subject has been briefly dis- 
cussed. A short analysis of the abduction 
method has been presented, coupled with 
a review of the regional applied anatomy. 
The value of the trophic stimulus of 
pressure across a fracture line in the 
production of union, has been linked to the 
treatment of fracture of the hip by 
adduction. 
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SURGICAL TREATMENT OF PTOSIS OF THE EYELID 


WiuiaM KIsKADDEN, 


M.D., F.A.C.S. 


LOS ANGELES 


HE multiplicity of operations (a total 

of fifty-five has been collected by 

Elschnig) for correction of congenital 
or traumatic ptosis of the lid is indicative 
of the lack of satisfactory results ordinarily 
obtained. If inquiry is directed to the 
reasons underlying this situation, the 
necessity of classifying the type of condi- 
tion in relation to the manner of corrective 
procedure is readily apparent. 

Congenital ptosis may be divided into 
the following broad classes: (1) where fair 
independent levator action exists; (2) 
where the ptosis Is more complete with 
little or no levator action but with a 
functioning superior rectus muscle, and 
(3) a complete ptosis with deficient upward 
movement of the globe secondary to 
paralysis or deficiency of the superior 
rectus muscle. The greatest number of 
cases occur In classes 1 and 2. 

The operative procedures for the correc- 
tion of these conditions may be classified 
into three groups. The first group is that in 
which an attempt is made to advance or 
shorten the levator and advance the lid; 
it is characterized by excision of both the 
skin and tarsus. The methods of Eversbush, 
Dewecker, and Panas are examples of this 
procedure and would be satisfactory only 
in cases falling in class 1. The second 
group is that which makes use of stitches, 
fascia, or flaps to attach the upper lid to 
the frontalis muscle. This is exemplified by 
the Hess, Pagenstacker, Blair, Mules, 
Lexer, Lancaster, and Machek operations. 
The third group is that which employs 
the superior rectus muscle after the fashion 

' Motais or Greeves’ modification of 
\fotais. 

It is interesting to note that Elschnig 

ecently, in summarizing the types of 


operations, stated that the Pagenstacker 
procedure which formerly gave support 
through holding the lid by the use of silk 
or linen suture is now no longer satisfactory 
inasmuch as when the operation was 
originally performed, unsterile silk or linen 
was used causing infection and scar tissue 
formation, thus giving support. 

At the present time the favored proce- 
dures are: the Blair operation wherein 
autogenous fascia lata strips in the form of 
a hammock are utilized to support and 
attach the tarsus to the occipital frontalis 
muscle; secondly, the Motais operation 
which utilizes the superior rectus muscle. 
Briefly this procedure consists of a cut 
made in the conjunctiva at its highest 
portion just below the insertion of the 
superior rectus. The superior rectus is 
exposed, and a flap is taken out of the 
middle third or one of either of the two 
lateral edges, depending upon whether 
the ptosis is central, medial, or lateral, and 
inserted higher into the lid. Sufficient 
rectus, I.e., two-thirds, is left to be utilized 
in elevating the globe. Elschnig brings out 
the fact that in many of these cases the 
superior rectus early may be functionless 
but that exercises over a comparatively 
short period of time will frequently develop 
this muscle to a point where it may be 
utilized for surgery and also function as an 
elevator of the globe. This operation has 
been criticized in that often the effect is 
not entirely adequate because of the single 
point of pull. Moreover, it is frequently 
necessary to follow it by a second plastic 
procedure to compensate for an unpleasant 
fold of skin. Canthoplasty is often neces- 
sary to increase the palpebral orifice. The 
third favored procedure is the Machek. As 
originally proposed by Machek of Lemberg 
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in 1914, it is a simple combination of all the 
procedures that have been devised without 
utilizing the superior rectus muscle. Briefly 


Fic. 


Kiskadden—Ptosis of Eyelid 


Marcu, 10 


of either angle, the upper being long: 
than the lower in order that the resistanc» 
of the internal and external palpebr: 


Fic. 2. Fic. 3 


Fics. 1-3. Machek operation as modified by S. Gifford, which has been employed in two cases. Results in first 
case are shown in Figure 1. In Figure 2, camera was slightly below level of eyes, and in Figure 1 exactly 
opposite, thus accounting for apparent difference in degree of ptosis. This case, congenital in type, falls 
in class 2, i.e., with little levator but functioning superior rectus and frontalis muscles. Postoperative result 


is shown in Figure 3. 


the operation as taken from Machek’s own 
description is as follows: 


Six millimeters above the free lid border a 
horizontal incision was made, extending almost 
to the inner and outer canthi and including 
skin and orbicularis; 5 mm. above this a second 
incision, slightly longer, was made. This 
horizontal flap, 5 mm. wide, was cut in the 
middle, forming two flaps attached at either 
end of the lid. Vertical tunnels were then made 
from the ends of the flap to the upper part of 
the brow where short skin incisions were made. 
The skin flaps, after being denuded of epithe- 
lium by scraping, were pierced by double- 
armed sutures, drawn up into the tunnel and 


fixed there by tying the sutures at the level of 


the brow incision. The amount of effect ob- 
tained was graduated by the level of the upper 
incisions, these being made higher in more 
marked cases. A single dressing of petrolatum 
gauze and gutta percha paper covered by a 
bandage was employed and _ stitches were 
removed after from four to six days. 


H. Gifford and also S. R. Gifford have 
modified this procedure and have made 
the lower skin incision not 6 mm. but 3 mm. 
from the lid border which tends to increase 
the amount of elevation possible. More- 
Over, incisions were stopped 3 mm. short 


ligaments would not be encountered. In 
the less severe cases the lower limits of 
the incision can be increased to 4 mm. so 
that the artificial fold will fall into the 
same plane as the fold of the normal lid if 
desired. Before the tunnels through the 
lid are prepared, the flaps are pulled taut, 
and it is then determined what is the best 
direction for undermining. It may happen, 
as S. Gifford points out, that the flaps are 
too long and a suture in the upper incision 
along the lid may be necessary to shorten 
It. 

In addition to scraping the epithelium 
it is cauterized and destroyed with tri- 
chloracetic acid. This cauterization fur- 
nishes reaction around the flaps, thus aid- 
ing in holding them in position, and 1 
addition eliminates epithelial cysts forming 
from the buried skin. The tunnels are 
prepared by making a small incision just 
above the eyebrow and separating down- 
ward bluntly with a fine scissors or hemo- 
stat. It is frequently necessary to tunnel up 
higher on the forehead above the incisions 
and then attach the flaps by tying them 
over small gauze or cotton rolls. 

The eye is protected by a cone of x-ray 
film cleansed of emulsion and anchore< 
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securely to the skin with adhesive. Mois- 
cure tends to collect on the inner surface 
of this airtight enclosure, thus keeping the 
cornea from drying. 

It is worth while to point out that the 
Reese procedure varies from the Machek 
in that the flaps instead of being cut in the 
middle are cut at either end and left 
attached in the middle. In addition, his 
flaps contain the orbicularis muscle but no 
skin. In my experience this muscle appears 
so thin that it is questionable whether or 
not it would be of sufficient strength to hold 
the lid in the corrected position. 


SUMMARY 


1. An attempt has been made to classify 
the types of ptosis and the methods of 
treatment. It is apparent that no one 
method is applicable to all cases. 

2. The Blair operation utilizing fascial 
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transplants, and the Motais operations 
wherein part of the superior rectus is 
employed, are briefly summarized. 

3. S. R. Gifford’s modification of Ma- 
chek’s operation is outlined with illustra- 
tion of one case. 
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CONCLUSION OF DRS. BACON, MURRAY AND SCHOFIELD’S ARTICLE* 


is observed in and between the individual 
layers of the wall. Yet outside and around 
the wall of the rectum fibrosis is present in 
varying degrees. Is it not reasonable to 
assume that those cases in which the 
original infection is extrinsic, that is, out- 
side the rectum or in some adjacent struc- 
ture, are more prone to develop a greater 
degree of fibrosis perirectally, or as Jelks 
states, “‘extra-viscerally”? It is in this 
type that we feel Jelk’s method to be 
especially indicated. Of prime importance 
is the selection of cases which are unaccom- 
panied by any acute fulminating process. 
As to type, it is our opinion that the most 


satisfactory and encouraging results are 
obtained in strictures 3 inches or less in 
length. Further, we concur in the belief 
that the operation should be performed 
before marked narrowing is apparent. 

In a final analysis may we state that, 
although these cases are of compara- 
tively short duration (the maximum being 
twenty-one months), if carefully selected, 
observed indefinitely and dilated at peri- 
odic intervals, we feel that this method, as 
outlined by Dr. Jelks, will tend to obviate 
the hazards of resection and the final ordeal 
of colostomy. 


* Continued from p. 479. 
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INFRA-RED PHOTOGRAPHY OF SUBCUTANEOUS VEINS 


Leo M. ZIMMERMAN, 


M.D. AND HERBERT RATTNER, M.D. 


CHICAGO 


NFRA-RED photography 
increasingly wider application in com- 
mercial and military fields, and more 


Fic. 1. Fic. 2. 
Fic. 1. Ordinary photograph. Normal skin. 
Fic. 2. Infra-red photograph. Normal subcutaneous 
veins. 


recently in the field.of medicine. The longer 
light waves have the power of penetrating 
fog and other atmospheric obstructions, 
and photographs taken with these waves, 
upon plates sensitized to infra-red rays, 
with the aid of filters which exclude all 
others, yield greater detail in long distance 
photography and in photographs made in 
the fog or semi-darkness. It has been found 
that the human skin acts like fog in inter- 
fering with the penetration of rays of the 
ordinary spectrum. Infra-red rays, how- 
ever, may penetrate the skin to reveal 
structures immediately subjacent. Haxt- 
hausen! discovered, while making infra-red 

1 Haxthausen, H., Brit. J. Dermatol., Vol. 45: 506 
(Dec.) 1933. 


is finding photographs of various skin lesions, the: 
the smaller and medium sized subcutaneo: 
veins, which were invisible to the naked 


Fic. 3. Fic. 4. 
Fic. 3. Ordinary photograph. No varicosities apparent. 
Fic. 4. Infra-red photograph. Tortuous vessels. 


eye, and in the ordinary white light 
photography, appeared distinctly in infra- 
red photography. He suggested the possi- 
bility of demonstrating the relationship of 
these veins to the skin lesions complicating 
varicosities, particularly those lesions un- 
associated with gross, visible enlargement 
of the principal veins; and he succeeded 
in photographing networks of dilated and 
tortuous veins of this calibre immediately 
beneath the cutaneous lesions. 

We have been using this method for 
visualizing normal and varicose subcutane- 
ous veins, those which are not visible to the 
eye. The usual explanations for the occur- 
rence of varicose ulcers and dermatoses on 
the basis of chronic passive congestion are 
thought to be untenable.? It has been sug- 
gested that these complications are inflam- 

matory in origin, arising by extension from 
inflamed varicose veins. We have sought to 

(Concluded on page 522.] 

2? ZIMMERMAN, L. M. Illinois M. J., 59: 60 (Jan.) 

1931. 
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Epiror: HARRISON S. MARTLAND, M.D. 


MEDICINE- 


TRAUMATIC RUPTURE OF THE HEART AND 


STUDY of the literature on trau- 
matic injuries to the heart and 
great vessels within the _pericar- 
dium reveals mostly single case reports of 
deaths due to this cause. In the past the 
condition has been described as rare. No 
series of any size is on record. Reports of 
series of spontaneous cardiac rupture, 
however, are quite common. Automobile 
injuries are so common in this country, 
over 36,000 deaths occurring this year and 
some 900,000 injuries, that lesions which 
were heretofore considered rare and un- 
usual are being encountered almost every 
day. In this paper the protocols for the 
ten-vear period 1925-1934 were studied in 
the office of the Chief Medical Examiner of 
Essex County (N. J.) as this type of death 
was felt to be more common than has 
been suspected. 


INCIDENCE 


During this ten-year period over 7000 
autopsies have been performed routinely 
for medicolegal reasons. Picking from this 
number the cases where fatal traumatic 
heart injuries cecurred, we find all the 
cases were due to either highway accidents, 
including train deaths, or falls from a 
onsiderable height, including suicide by 
umping, etc. Among these 2708 deaths 
lable 1), injuries to the heart and great 
essels within the pericardium occurred in 
0 cases, either directly causing death or 
cting as a contributory factor. 


INTRAPERICARDIAL STRUCTURES 


STtuART Z. HAWKES, M.D. 
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TABLE I 
Cardiac 
No ° Per (¢ ent 
Injury 
Highway accidents i811 56 3 
897 14 2 
(ler 2708 70 2.6 


Of these 70 cases only one was a doubtful 
death as the result of direct trauma to the 
body. This case will be discussed in greater 
detail later in the paper. When we consider 
that these 70 cases represent about 2.6 
per cent of this type of violent deaths and 
1 per cent of all autopsies performed 
during these ten years, fatal trauma to the 
heart must be a type of injury seen quite 
frequently in Medical Examiners’ offices 
in the larger cities of this country. 

In Table 11 are shown the specific types 
of violence which caused death. 


TABLE 11 
Highway Accidents 
Struck by pleasure car 19 
Collision of two cars 9 
Struck by train 9 
Struck by bus. 7 
Struck by truck. 6 
Struck by “hit and run” car 4 
Struck by taxi. . 2 
Struck by motorcycle I 


Falls 
From window... 
From roof. 
From pole. 
From scaffold 
From elevated highway. 
Airplane accident. . 
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A study of Table u will show that the 
individual was exposed to considerable 
trauma to produce the lesion. It will also 


Fic. 1. Traumatic rupture of aorta. Auto accident. 

Male, white, struck by hit-and-run driver. Dead on 
arrival at hospital. Compression of chest, multiple 
fractures of ribs, rupture of aorta and hemopericardium. 
Note transverse rupture of aorta just above sinuses of 
Valsalva, almost encircling aortic root with tearing of 
R. P. commissure. (All illustrations ‘and cases from 
Office of Chief Medical Examiner, Essex County, N. J.) 


reveal that some type of automobile 
accident accounts for two-thirds of all 
these deaths. The other one-third are 
situations where excessive trauma to the 
individual occurs. This type of injury 
apparently does not occur then except 
where great force of a compressive nature 
is brought to bear on the individual. This 
force does not necessarily have to produce 
fractures to involve the heart as will be 
shown. 


THORACIC INJURIES 


In these cases bodily injury will be 
construed as pertaining to the bony cage 
of the thorax and its covering integument. 
These would be the skin and subcutaneous 
tissues of the chest and upper back with 
the sternum, ribs, shoulders, and spine. 
Other injuries may be contributory in 
producing death but they could not 
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produce or have a part in the heart inju: 
Any marks of injury such as brush bur: 
abrasions, lacerations or any signs 


Fic. 2. Traumatic rupture of aorta and left ventricle. 
Fall. 

Male, white, aged sixty-five. Fall from second story 
window. Dead on arrival at hospital. Compression of 
chest, fracture of ribs, spine and skull. A transverse 
tear in aorta, 1 cm. above sinuses of Valsalva, almost 
encircling aortic root and a rupture half way through 
interventricular septum may be noted. 


bodily distortion were absent in over half 
the cases. This fact (Table 111) is of great 
interest and importance as in these cases 
one of the most important causes of death 
may be masked by the apparent lack of 
injury to the thorax or back. 


TABLE 
INJURY TO ENCLOSING STRUCTURES 
External marks of injury (chest, back, shoulders) 


Present. 
Chest wall injury 
Fractured ribs, bilateral............... 
Fractured ribs, left side... 
Fractured ribs, right side... . 
Fractured sternum (only) 
No fractures. . 
No fractures and 1 no > external marks. . 


In some of these cases all sorts 0: 
clinical measures were attempted on the 
unfortunate individual, viz: active treat- 
ment of shock, major operations on other 
parts, treatment of isolated fractures, 
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without the apparent realization that any 
sart Injury was present. The more careful 
study of the patient with heart injury in 
mind, in whom there has been compression 
and who has no signs of violence, may lead 
to saving the lives of some of these un- 
fortunates. Operations on the heart are 
becoming one of the procedures of modern 
surgery. If the condition is recognized the 
treatment of the patient should center on 
the heart lesion and the injury of other 
vital structures. Any life-saving measures 
will be possible in only a very small 
percentage of the total as will be shown 
later. The most important fact, however, 
is the realization of the existence of this 
masked condition, which may simulate 
extreme surgical shock. Multiple fractures 
may occur but in 10 cases there were none 
and in 7 


violence, which facts often completely 


mislead the clinician. To be sure many of 


these individuals did show injury, com- 
pression on examination, fractures, and 
were In extremis or were dead, but this 
fact does not detract from the importance 
of careful clinical observations on the 
smaller number which might have benefited 
from an exact understanding of the pa- 
thology present. 


HEART INJURY 


The intrapericardial structures are so 
closely related anatomically and function- 
ally that a lesion of one of the great vessels 
as well as the heart seems to have the same 
mechanics of production. As has been 
noted, in 10 cases there were no fractures of 
the ribs, sternum, or spine. In the minds of 
many a traumatic heart injury is only 
present when the heart has been lacerated 
by a piercing bony structure. This could 
not have been the fact in these 10 instances. 
The contents of the chest function normally 
with a negative pressure present. 
alternate sucking and pumping action of 
the heart requires this subatmospheric 
environment to carry out its work with 
maximum efficiency. If we then add a 

udden highly positive as well as compres- 
sive pressure, no matter what phase the 
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heart is caught in, the result should be a 
hydrostatic pressure rupture. If the heart 
be caught while filling or when nearly 


Fic. 3. Traumatic rupture of heart and aorta. Auto 
accident. 

Male, colored, aged forty. Struck by auto truck. 
Instant death. Compression of chest, multiple frac- 
tures of ribs, laceration of heart and lungs. Heart was 
torn free through auricles and aortic root found in left 
pleural cavity., 
filled, in late diastole, the force will be 


even greater. We have then a true “blow- 
out” of a closed fluid pressure system with 
the outlet, in this case the larger arteries, 
unable to carry off the sudden pressure 
increase. To substantiate this view it may 
be cited that the pericardium was not 
torn in 27 of the total cases. This membrane 


must first be punctured by any bony 
structure before the heart or great vessels 
can be damaged. The parietal pericardium 
may possibly be ruptured with the heart 
and at the same time. This point cannot 
be conclusively made in this series as there 


Ce, 
a 


506 American Journal of Surgery 
are no definite grounds to substantiate the 
facts. Hamilton! however, reported a case 
of a seven-year-old girl who was run over 


Fic. 4. Traumatic aneurysm of left ventricle. Auto 
accident. 

Male, white, aged six. Came home from school sick. 
While eating supper fell off chair dead. Three months 
ago was in hospital for one week suffering from com- 
pression of chest and multiple abrasions of body follow- 
ing auto accident. Discharged cured. 

A globular, thin-walled aneurysm on posterior sur- 
face of left ventricle, 4 cm. in diameter, may be noted. 
This had ruptured producing hemopericardium with 
“tamponage” of heart. 
by an automobile, the front wheel passing 
across the chest. Death took place imme- 
diately. Aside from a slight abrasion on the 
forehead, no other external injuries were 
found. Autopsy showed no fractured ribs, 
there was a left hemothorax, a tear in the 
parietal pericardium on the left side, and 
both ventricles were ruptured. With crush- 
ing of the bony cage there is undoubtedly 
direct laceration of the pericardium and its 
contained structures but the explanation 
of the injury has rested too much on this 
mechanism and too little or nothing has 
been said of the compressive factor. Other 
evidence of compression of the chest in this 
type of injury is the frequent occurrence 

‘Hamilton, J. A. Traumatic rupture of the heart 
without external injuries. Brit. M. J. (Dec. 15) 1934. 
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of blebs and blisters on the visceral plew; 
of the lung, especially near the free borde; 
(acute interstitial emphysema denot: 


5. Posterior surface of heart shown in Figure 4. 
Globular traumatic aneurysm with linear rupture on 
summit, 0.5. cm. in length, located posterior to 
papillary muscles. Microscopic examination showed 
no evidence of rheumatic, syphilitic or other specific 


lesions. 


sudden increase in intra-alveolar pressure). 
Of the total cases 3 deaths occurred in 
children under ten years of age. In none 
of these were any fractures present. The 
pliability and elasticity of the thorax 
allowed the violence to occur with the 
bony structures springing back into posi- 
tion after the damage had been done. 
Proof of this fact may be obtained by 
pressing on the sternum of a child on the 
postmortem table. The sternum and spine 
can be approximated easily and when the 
force is released normal anatomical rela- 
tions are re-established. This fact is less 
true of the average adult chest due to 2 
stiffening of the ligaments and calcificati 
of the costochondral junctions. 

A study of Table 1v will show that 
one part of the heart is injured, in a: 
appreciable number of cases, more th 
any other. 
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TABLE Iv 
ANALYSIS OF SITE OF INJURY AND TYPE 


4 


Interventricular septum. . 3 
Traumatic aneurysm, left ventricle 
8 
Associated Structures 
Inferior vena cava only...................006. I 


In one case an abrasion at the left enn 
without pericardial injury caused death 
apparently by “Herz tamponade.” This 
individual might have well been a candi- 
date for surgery had the condition been 
recognized. In 16 cases the aorta alone 
was ruptured. The site of this injury seems 
to be almost constant, occurring in 14 of 
the cases within the first inch of the aorta 
above the aortic cusps (Figs. 1 and 2). In 
some of the specimens the _ laceration 
practically encircled the vessel, while in 
one the heart was completely detached 
with a stub of aorta and was found lying 
in the left pleural cavity (Fig. 3). Of the 
two remaining cases one occurred in the 
aortic arch, while the other perhaps should 
not be included in this study. 


It is the case of a white male, aged forty- 
nine, who was hit by a truck. There was no 
chest injury found. He had a compound com- 
minuted fracture of the right leg below the 
knee which necessitated amputation because 
of gas bacillus infection. On the fourth day 
alter the accident and the second day post- 
operative, he began to complain of chest pain 
and pain in the back. Clinically he gradually 
went into shock. He responded to no stimuli. 

died eight days after the accident. At 
autopsy a ruptured aneurysm of the third 
tion of the aorta was found. The leak was 
small and the bleeding had been slow but 
continuous with bloody infiltration of the 
surrounding structures. The evidence is not 
complete in this case that the truck caused a 
rupture of the aneurysm. 


One other case deserves mention: 
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A boy six years old was hit by a truck. 
Hospital diagnosis was compression of the 
chest and multiple abrasions of the body. He 
was discharged after one week as cured. He 
continued his usual life at home until three 
months after the accident when he came home 
from school complaining of feeling sick. While 
eating his supper he fell off his chair dead. At 
autopsy a ruptured traumatic aneurysm of the 
left ventricle with hemopericardium was found. 
The aneurysm was globular, thin-walled, on 
the posterior surface of the left ventricle. It 
measured 4 cm. in diameter with a rupture on 
the summit 0.5 cm. in diameter (Figs. 4 and 5). 
The aneurysm started posterior to the papillary 
muscles. No rheumatic or syphilitic lesions 
were found. There was no chest wall injury or 
fracture. 


A similar case has been reported :? 


A boy nine years old who was caught between 
a wall and a bullock cart. Examination after 
the accident showed no evidence of external 
or internal injuries. He went to school the 
following day. Ten days later while playing at 
school he complained of precordial pain and 
fell down dead. Autopsy showed a rupture of 
the left ventricle with hemopericardium, the 
rupture definitely being related to a contusion 
of the heart muscle in this area. 


ANALYSIS OF DEATHS 


In these 70 deaths there were but 4 cases 
where the heart injury alone was respon- 
sible for the death. In the other 66 there 
were associated other mortal injuries such 
as rupture of lungs, liver, spleen, hollow 
viscus, or fracture of the skull or spine. 


TABLE \ 

DURATION OF LIFE AFTER INJURY 
55 
8 
Within twelve hours................ 4 
Within six days..... 
Within eight days a 
Within ninety days.. 


A study of Table v will show that 67 
of pees individuals died within twenty- 
four hours, and that 3 lived six, eight, and 
ninety days respectively. 

The author wishes to thank Dr. Harrison 
S. Martland, Chief Medical Examiner of Essex 
County, for the privilege of reporting the cases. 


*Gunewardene, H. O. Traumatic rupture of the 


heart. Brit. M. J. (Nov. 24) 1934. 


TRAUMATIC SUBCUTANEOUS EMPHYSEMA* 


Joun M. ATKINSON, M.D. 


NEWARK, N. J. 


sema Is a common enough occurrence. 

This condition was described in the 
older textbooks and the earlier literature, 
but was seen infrequently.! With the 
advent of the automobile and the ever- 
increasing number of crushing and com- 
pression injuries caused by them, this 
condition is no longer a rarity. It is seen 
frequently following chest injuries, usually 
with rib fracture and laceration of the lung. 
In almost all these cases subcutaneous 
emphysema is of little moment, causing 
little or no discomfort and only rarely 
dangerous symptoms. Usually there is a 
localized collection of air in the axilla, 
chest wall or at the root of the neck. These 
collections are absorbed in one to three 
weeks. Rarely air extends over the face, 
trunk, thighs and even into the fingers 
and into the toes. In extreme cases respira- 
tion may be so embarrassed that unless 
the situation is relieved, death from suffoca- 
tion is imminent. 


subcutaneous emphy- 


MECHANISM OF EMPHYSEMA 


The most common cause of traumatic 
subcutaneous emphysema is the fracture 
of one or more ribs with a laceration of both 
visceral and parietal pleura and laceration 
of the lung. In these cases, air escapes into 
the pleural space during inspiration, caus- 
ing a partial pneumothorax. During expira- 
tion the lung collapses, the rent becomes 
smaller and it is impossible for the air to 
escape. It is then forced by the ever- 
increasing intrapleural pressure through 
the lacerations in the parietal pleura to the 
subcutaneous tissue where it usually re- 
mains localized but may spread over the 
entire body, with the exception of the 


scalp, palms of the hands and soles of t! 
feet.? In these areas the skin is tighti 
bound to the underlying tissue, and air 
seeking the path of least resistance avoic's 
these structures. 

Compression injuries of the chest with- 
out rib fracture, but with rupture of the 
lung, are less common than rib fracture 
as a cause of emphysema. They are, how- 
ever, not rare, particularly in young 
children in whom marked compression of 
the chest is possible without fracture of the 
ribs. The rate at which the compression 
takes place is probably a more important 
factor than the degree of compression. In 
sudden injuries the lungs have less chance 
to collapse and are, therefore, more easily 
ruptured. Here the air usually invades the 
mediastinum and is almost always rapidly 
fatal. Occasionally, the air appears at the 
root of the neck. 

Puncture wounds, such as those due to 
knives, bullets, etc., may be the cause of 
subcutaneous emphysema either by lacera- 
tion of the lung, with the same mechanism 
as that following rib fracture, or by the 
production of a “‘sucking wound” of the 
chest wall. In the latter, air is sucked into 
the pleural cavity during inspiration but is 
trapped there, the wound acting as a valve, 
and finally forced through the subcuta- 
neous tissue. 

According to Rose and Carliss,* “‘emphy- 
sema may occur as an interstitial condition 
when the parietal pleura has not been 
injured, the air escaping from the alveoli 
along the inter-alveolar connective tissue, 
into the root of the lung and then appearing 
first at the lower part of the neck.” 

Subcutaneous emphysema following 
therapeutic and diagnostic procedures, 


* From the A Surgical Division of the Newark City Hospital. 
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uch as pneumothorax and thoracentesis, 
; not an uncommon occurrence.‘ In recent 
vears, with the general use of pneumo- 
thorax in the treatment of tuberculosis, 
these cases have been frequently seen. The 
mphysema is not extensive, however, 
rarely extending further than the chest 
vall. Injury to the air passages (nose, air 
sinuses, trachea or bronchi) either due to 
external violence or following nose or 
throat operations with subsequent emphy- 
sema, is common.*® Subcutaneous emphy- 
sema following aspiration of a foreign body 
with partial obstruction, with at first 
interstitial and then subcutaneous emphy- 
sema, has been reported in the literature. 

Traumatic chest lesions do not account 
for all cases of subcutaneous emphysema. 
Martland,® in the influenza epidemic of 
1918, found interstitial emphysema, air 
blebs in the mediastinal tissue and along 
the aorta, and a moderate amount of sub- 
cutaneous emphysema of the chest and 
neck in several patients dying of influenza 
bronchopneumonia. This he attributed to 
difficult expiration with over-distention of 
the lungs and subsequent rupture of 
emphysematous blebs. Several similar cases 
have been reported in the literature 
recently.’ 

Perforating lesions of the gastrointes- 
tinal tract may also cause a collection of 
gas beneath the skin. In these cases, gas 
ascends through the foramina of the dia- 
phragm into the mediastinal tissue and 
thence to the base of the neck.’ Emphy- 
sema following invasion of the tissues by 
gas-producing anaerobes is not traumatic 
emphysema. 


SYMPTOMS 


Subcutaneous emphysema causes a 
puffy, pale swelling of the tissues which 
‘ives a crackling sensation when pressed 
ipon. Air pressed from a localized area can 
de seen to return almost immediately and 
o distend the part again. Tissue distended 
by air is tympanitic to percussion. If the 
tethoscope be placed upon the skin over- 
‘ying an area distended with air and 
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pressed in deeply, a shower of coarse, high- 
pitched crackles is heard. Subjective symp- 
toms due to emphysema are fortunately 
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rare but in some cases, Erichsen states, 
ce 

the swelling becomes general, the body 
being blown up to an enormous size, the 
features effaced, the movement of the 
limbs interfered with, respiration arrested 
and_ suffocation consequently induced. 
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After death, air has been found in all the 
tissues even under the serous coverings of 
the abdominal organs.”! With a general 
distribution of the air there is extreme 
dyspnea and cyanosis. Tension pneumo- 
thorax produces more dyspnea and is 
occasionally fatal. Associated with fracture 
of the ribs and laceration of the visceral 
pleura is hemoptysis, which varies from 
alarming hemorrhage to blood-streaked 
sputum. After a few days the sputum is 
typically rusty. Localized collections of air 
cause no symptoms. In all serious chest 
injuries there is marked shock, this com- 
monly being a presenting symptom. Often 
there is severe chest injury with no external 
evidence in the form of contusions of hema- 
toma. According to Peterson, Haynes and 
Webster’ this is due to the small size of the 
subcutaneous veins and the mobility of the 
skin of the thorax except over the scapuli 
where ecchymoses are common. 

Conditions which are commonly com- 
plicated by subcutaneous emphysema are: 
Pneumothorax; hemothorax due to lacera- 
tion of an intercostal or internal mammary 
artery, or due to a laceration of the lung 
itself; laceration of the diaphragm with 
displacement of the viscera into the chest; 
laceration of the azygos vein or thoracic 
duct. Traumatic asphyxia or the ecchymo- 
tic mask with a violet hue, immediately 
spreading over the head and neck, is 
thought by some to be due to pressure 
stasis, the veins of the head and neck hav- 
ing no valves, and by others to be due to 
mediastinal emphysema.’ This occurs fol- 
lowing severe compression injuries of the 
chest. Martland'! describes this condition 
as follows: 


Occasionally in such crushing accidents, the 
sudden mechanical pressure may over-distend 
the capillaries of the face and neck causing a 
deep purple discoloration down to the clavicles, 
where a sharply demarcated horizontal line 
occurs with normal appearing skin below it. 
The appearance of the patient is striking and 
weird. The discoloration may disappear in 1 
to 2 weeks without passing through the color 
changes of a bruise. 
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TREATMENT 


In 1919 Alexander and Follett? in 
review of the literature, found that near! 
all authors are agreed that emphysem: 
unless very extensive and causing respira 
tory embarrassment, should be left strict! 
alone. In extreme cases most surgeons hay: 
used either multiple punctures or multip|. 
incisions. In 1893 von Braumen advocated 
the insertion into the pleura of a tube with 
a valve which presents the escape of air 
into the tissues. Others, particularly Lexar, 
in 1908, were in favor of radical surgical 
procedures such as the suturing of the 
visceral pleura or the use of tampons. 
Today multiple punctures or supersterna! 
vertical incisions are used in preference to 
major surgery. In the treatment of a case 
I am reporting, continuous inhalation of 
oxygen by the nasal catheter method, using 
between 6 and 8 liters per minute, was 
employed. Codeine controlled cough. A 
needle was inserted into the scrotum 
through which much of the subcutaneous 
air could be massaged. A blunt needle of 
large bore was placed in the right pleural 
space, fastened to the chest wall and a 
rubber tube attached to its butt was 
carried under water. Through this the air 
which entered the pleural cavity during 
inspiration was carried off under water 
during expiration and thus did not enter 
the subcutaneous tissue. Recently, E. P. 
Smart!? described an apparatus for the 
evacuation of air in spontaneous pneumo- 
thorax. It consists of an antrum trocar and 
cannula which is inserted into the pleura! 
cavity and attached by rubber tubing to a 
closed bottle, an atomizer bulb with 
connection reversed and a manometer. 
The apparatus makes it possible for the 
patient to regulate the intrapleural pres- 
sure. This apparatus should be of value in 
tension pneumothorax caused by trauma 
and giving rise to emphysema. 


PROGNOSIS 


The presence of a small localized collec- 
tion of air has no effect upon the prognosis 
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f these cases. The outlook is directly 
letermined by the condition causing the 
emphysema. In cases of generalized pro- 
rressive emphysema death may occur from 
suffocation following respiratory embarrass- 
nent, or the extension of air to the 
mediastinum. 


CASE REPORT 


J. S., a forty-eight-year old white Polish 
male, was admitted to the Newark City 
Hospital at 8:45 p.M. on December 6, 1934, in 
a semi-conscious condition. He had been struck 
by a hit-and-run driver, and was brought to 
the Hospital by the City Ambulance. On 
admission, he was in moderate shock and 
partially disoriented. His respirations were 
rapid (60 per minute) and difficult with an 
expiratory grunt. His temperature was 98°F. 
and his pulse was 160 per minute. There was an 
alcoholic odor to his breath. There were large 
hematomata of the scalp, and a rapidly appear- 
ing discoloration beneath both eyes. A right 
hemotympanum was present. His right chest 
was obviously crushed; crepitus being easily 
elicited and subcutaneous emphysema present 
in the axilla. The percussion note and the 
breath sounds on the left side of the chest were 
normal; but the percussion note was tympani- 
tic and the breath sounds distant on the right 
side. If the chest wall were pressed gently, so 
as to elicit crepitus, and simultaneously one 
listened with a stethoscope, a hollow, booming 
sound was heard, not unlike the boom of a 
drum. 

Diagnosis on admission was: Fracture of the 
skull; multiple fractured ribs on the right side 
with laceration of the lung causing a partial 
pneumothorax and subcutaneous emphysema, 
and moderate shock. 

Treatment. It was thought best to treat the 
shock first. This was done by placing the pa- 
tient in the shock position, external heat and 
caffeine. Intravenous fluids were withheld 
because of the fractured skull. One hour after 
admission, the patient seemed slightly im- 
proved, but respiratory movements were 
embarrassed by the shock position. The head 
of the bed was then elevated. It was noted at 
this time that the subcutaneous emphysema 
Was increasing, extending now into his neck and 
down over the abdominal wall. Shortly after 
this it became apparent that the patient was 
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literally blowing himself up more and more with 
each respiration. Within two-and-a-half hours 
of his admission, his appearance had changed 
entirely. From a moderately sized individual 
he had become an enormous, puffing, grunting 
balloon. His face became rounded; his neck so 
enlarged that his chin and chest were level; 
his arms, hands and even his finger-tips were 
distended with air, and were tympanitic on 
percussion. His abdomen, legs and particularly 
his scrotum were greatly enlarged. The 
scrotum was about the size of a football and 
was tense and tympanitic. The patient’s con- 
dition was obviously precarious. He became 
cyanotic, respirations became irregular and 
pulse weak. 

A large bore needle was inserted into the 
scrotum and air under pressure whistled out. 
The size of the scrotum did not change for 
some time, but, it was noted that the swelling 
of the abdomen had somewhat decreased. It 
was found that the air under the skin of the 
legs, abdomen and chest could be gently 
massaged into the scrotum and thence out the 
needle. It was felt that the patient had a valve- 
like laceration of the lung. Therefore, a large 
bore needle was inserted into the right pleural 
space and a rubber tube connected to the butt. 
The free end of the tube was placed under 
water. It was found that air bubbled freely 
from the tube under water during expiration, 
and ceased during inspiration. Both needles 
were left in situ and the patient restrained. 
The blood pressure had risen within an hour 
from 140/80 to 215/120. Fifty c.c. of a 50 per 
cent glucose solution were given every four 
hours intravenously. Three hours after the 
first injection, the blood pressure had fallen to 
110/60, and has remained within normal 
limits during his entire stay in the Hospital. 
Three days after admission, no further air 
having accumulated, the needle in the chest 
was removed. However, as the air began to 
re-accumulate rapidly and respirations were 
again embarrassed, the needle was replaced 
and functioned as before. After two more days, 
it was again removed and the patient’s recovery 
was slow but uneventful. For several days 
expectoration of brownish fluid was noted. 
Abdominal distention was combatted with 
milk and molasses enemata. After two weeks, 
he was x-rayed and the film disclosed fractures 
of the second, third, fourth, fifth and sixth 
ribs in the anterior axillary line. No fracture of 
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the cranial vault was seen. The patient has 
completed his fourth week in the hospital and 
is in good condition. 


SUMMARY 


The mechanism, symptoms and treat- 
ment of subcutaneous emphysema have 
been reviewed, an interesting case reported, 
and a method of treatment suggested, 
which may be of some value in the 
management of these cases. 


I am indebted to Dr. Roy H. Van Ness, 
attending surgeon on A Surgical Division, for 
the opportunity of reporting this case. 
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UNSHOT wounds of the ureter, 
always considered extremely rare 
until the Great War and the advent 

of the machine gun, are still far from 

common. A case recently seen, which 
illustrates several pertinent points in 
diagnosis and treatment, is herein reported. 

In the records of the last twenty years at 

St. Vincent’s Hospital, we have found no 

similar case. 


V. G., an Italian male, twenty-six years of 
age, was shot April 9, 1932 during a holdup and 
brought immediately to the hospital. The 
patient was in moderate shock with increased 
pulse, and complained of intense abdominal 
pain. There was a penetrating wound just 
internal to the left anterior superior spine of the 
ilium with no wound of exit. Marked tenderness 
and rigidity of the lower abdomen were noted. 
Catheterization yielded normal urine, and ure- 
teral damage was not suspected. 

A little more than an hour after admission 
operation was begun under gas-ether anesthe- 
sia. The peritoneum contained a large quantity 
of free blood and a small amount of feces. 
Bleeding was from two through-and-through 
perforations of the mesentery of the sigmoid, 
one of these being at the bowel border and 
penetrating the intestine at this point. There 
were also about thirteen perforations extending 
over 2 to 3 feet of the small bowel. 

Operative Procedure (C. P. H.): The lower 
left rectus muscle splitting incision was used. 
\ll wounds were closed and hemorrhage thus 
controlled. The intestinal wounds were closed 
with through-and-through sutures and rein- 

rced with Lembert sutures. Both gutters and 
pelvis were drained through bilateral stab 

ounds. The patient received intravenous 
line throughout operation and a blood trans- 
‘usion (700 c.c.) immediately following it. 


GUNSHOT WOUNDS OF THE URETER 
REPORT OF A CASE* 


CLARENCE P. How ey, M.D., AND THomas F. How ey, M.D. 


NEW YORK CITY 


At the end of the operation the blood pres- 
sure was 105 systolic, 60 diastolic. A Levin 
tube was introduced into the stomach. Post- 
operatively the patient did quite well, except 
for profuse drainage which appeared serous. 
On the third day, however, an ammoniacal 
odor was detected in the discharge from both 
stab wounds. This was the first evidence of 
injury to the urinary tract, although the 
urethral output was good. One cubic centimeter 
of phenolsulphonephthalein was injected intra- 
muscularly and the dye appeared on the dress- 
ings. This verified the suspicion of urinary 
drainage from the wound, and a tentative 
diagnosis of ureteral injury was made. The 
temperature had risen irregularly since opera- 
tion to 103°F. The blood chemistry findings 
were CO, 36; chlorides 465. 

12th Day: Temperature 99.°—104°F. Blood 
chemistry: N.P.N. 28.5; chlorides 515; CO2 43. 
All drains out except one in right stab wound, 
from which urine and purulent discharge were 
leaking. 

‘16th Day: “Examination of the urinary tract 
five minutes after intravenous injection of 
skiodan (Fig. 1) showed evidence of dye- 
impregnated urine in the right and left urinary 
tract. There was evidence of moderate dilata- 
tion of the right renal pelvis, and of dilatation 
and angulation of the right ureter. The distal 
third of the right ureter lay close to the foreign 
body in the right pelvis. No abnormalities were 
noted in the left urinary tract.” 

The temperature for the next three weeks 
averaged 99° to 101° but occasionally rose to 
102°F. 

25th Day: Red test: 20 per cent first hour; 
15 per cent second hour; total 35 per cent. 
R.B.C. 3,970,000; hemoglobin 76 per cent; 
w.B.c. 9880; polymorphonuclears 76 per cent. 

35th Day: An x-ray taken after injecting 
lipiodol into the urinary sinus in the right groin 


From the Urological Division (Dr. Herbert Mohan, Director) and the Second Surgical Division (Dr. Raymond 
P. Sullivan, Director) of St. Vincent’s Hospital, New York City. 
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(Fig. 2) showed “‘most of the opaque medium 
lying in the midline in a horizontal axis above 
the line of the bladder. The course of this 


fistulous tract was not visualized throughout, 
and its relationship to the right or left ureter 
could not be established.” 

Cystoscopy (T. F. H.) on the 41st dav after 
operation revealed the right ureteral orifice to 
be functioning well. The right ureter was easily 
catheterized and clear urine was obtained. 
The left ureteral orifice was pale, and was not 
seen to function. Indigo-carmine injected 
intravenously appeared in good color from the 
right ureteral orifice in four and one-half 
minutes. None was seen to come from the left 
side. An F. 6 x-ray flute tipped catheter was 
passed gently up the left ureter for 9 cm., where 
it stuck. No specimen of urine was obtained 
from the left ureter. A right pyelogram and 
ureterogram were done (6 c.c. of 15 per cent 
Nal); 2 c.c. of 15 per cent Nal were gently 
injected into the left ureteral catheter. No 
indigo-carmine appeared from the abdominal 
fistula in twenty-five minutes, but the patient 
reported it as appearing later. 

The pyelogram of the right urinary tract 
showed “‘the right ureter intact throughout. 
The pelvis and calices of this kidney appeared 


—~Gunshot Wounds 192; 
normal. An attempt to visualize the left urete 
showed a break in its continuity in the lower 
third, with dilatation and tortuosity”’ (Fig. 3 


Fic. 2. 

45th Day.—At this time all abdominal 
wounds, except the right stab wound, were 
healed. There was some tenderness in the left 
loin. The patient had lost considerable weight, 
and the temperature for several days had 
fluctuated between 100° and 103°F. Blood 
chemistry: N.P.N. 25.7; sugar 97. 

A left nephrectomy with drainage was done 
(T. F. H.) through a left oblique extraperi- 
toneal loin incision. The only pathology found 
was moderate dilatation of the ureter and the 
pelvis of the kidney. The kidney was not 
enlarged, and the ureter was not explored. 
The pathologic report from Dr. Alexander 
Fraser read, “Renal convoluted tubules show 
marked granular degeneration. Collecting 
tubules were moderately dilated.”’ 

6th Dav after Nephrectomy: Temperatur 
normal and remained practically normal unt: 
the thirteenth day. Right stab wound stoppe 
draining urine and seemed healed for a fe\ 
days following nephrectomy, then broke dow 
and drained a purulent discharge, but no urin¢ 

General condition progressed satisfactori! 
till the fifty-eighth day after admission (thir- 
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eenth day after nephrectomy), when the 
patient complained of colicky pain and 
ausea, but no vomiting. Bowels moved each 


day until this day, when an enema failed to 
bring any flatus or feces. On examination the 
abdomen was found to be asymmetrical, with 
distinct distention and tenderness near the 
left rectus scar, and in this area peristalsis was 
visible and palpable. Diagnosis: Acute intes- 
tinal obstruction, the bulging suggesting volvu- 
lus. X-rays (Figs. 4 and 5) showed marked 
distention of the small bowel and fluid levels. 
58th Day after Admission (13th Day after 
Vephrectomy): Operation under gas ether anes- 
thesia (C. P. H. and T. F. H.) to relieve intes- 
tinal obstruction due to an adhesion. 
65th Dav after Admission: X-ray of chest 
iowed bilateral tuberculous process. The 
itient had a cough, but was free from indiges- 
on and had a good appetite. 
goth Day: All wounds healed. No complaints 
“xcept weakness. Bowels move daily with help 
mineral oil. No indigestion. 
Blood chemistry: N.P.N. 31.5; sugar 80. Red 
st: first hour 43 per cent; second hour 27 per 
nt; total 72 per cent for two hours. 


Urine negative except for a trace of albumin. 
The patient was discharged on August 15, 
1932, 127 days after admission, eighty-three 
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days after nephrectomy and seventy days after 
the exploratory operation for obstruction. At 
this time he was gaining in weight and strength. 


DISCUSSION 


Incidence: The reported number of cases 
of accidental injury to the ureter (excluding 
surgical accidents) is extremely small: 
only 2 prior to 1906, and less than 50 to 
date. 

This paucity of reported cases cannot be 
taken as an actual index of incidence for 
several reasons. Injuries to important 
structures intimately related to the ureter 
are often severe enough to completely mask 
the evidence of ureteral damage; and death 
from visceral injury often comes so quickly 
that the ureteral injury is never discovered. 

Furthermore, such penetrating wounds 
are mostly likely to occur in war, where the 
stress of emergency work is almost super- 
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human, and the staff assistance meagre. 
No cases were reported in the Civil War, 
and none in the Franco-Prussian War; 


Fic. 5. 


only 4 in the Great War. Yet it is highly 
probable, considering the vast number of 
penetrating wounds of the abdomen from 


machine gun fire, that the true incidence 
was higher. Nora and Oeconomos both 
mention having seen war cases which they 
know have not been recorded. 

In the present-day warfare of racketeers, 
in which our case happens to fall, there is 
better chance for accurate diagnosis. But 
even here, because of the overlying emer- 
gency conditions and the complicated 
nature of the cases, ureteral damage is 
often not discovered for several days. 

However, the ureter undoubtedly does 
escape injury in many instances of gunshot 
wounds of the abdomen because it is small, 
elastic, and protected throughout the 
greater part of its length by bone. 

Diagnosis: Ureteral injury may not be 
recognized immediately. Hematuria Is a 
symptom of ruptured kidney or bladder 
rather than of ruptured ureter. Although 
contusion of the ureter may cause blood in 
the urine, hematuria is not present if the 
ureter has been completely severed. If, 
however, the lumen of the ureter has been 
opened, development of a urinary fistula, or 
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extravasation of urine into the surroundin» 
tissues with tumefaction, or urinary leak- 
age into the peritoneum follows. The: 
may occur singly or in combination. Whe 
the tract of the bullet remains paten 
urinary fistula occurs. If the tissues have 
obliterated the tract of the bullet, extrava- 
sation will form a mass in the adjacen‘ 
region with sepsis. Urine may escape into 
the peritoneum and, if a laparotomy has 
been performed for some complicating 
intraperitoneal injury, as is frequently the 
case, a fistula develops in the abdominal 
weund. If there is urinary leakage, indigo- 
carmine Injected intravenously will show 
in the drainage. 

Cystoscopy will definitely determine the 
side injured, demonstrate the function of 
the other kidney, and perhaps locate the 
site and extent of the injury. Our experi- 
ence with the case herein reported illus- 
trates that intravenous urography may 
sometimes be misleading. Our intravenous 
urogram showed moderate dilatation of the 
pelvis of the kidney, with dilatation and 
angulation of the ureter on the uninjured 
side, and disclosed this ureter as lying 
close to the bullet in the bony pelvis. 
(Fig. 1.) 

Le Comte points out that when there is 
extravasation, urography may be mislead- 
ing in that the contrast medium will diffuse 
over the loin and give rise to the suspicion 
of ruptured kidney. 

Treatment: Primary traumatic shock, 
when present, must be treated by the 
well-known measures of morphine, heat, 
fluids and perhaps blood transfusion. Ex- 
travasated areas should be drained widely. 
The manner of treating the ureteral injury) 
depends upon the extent of the injury and 
the time at which the lesion is discovered: 
early or late. 

If recognized at operation and soon afte: 
injury, an anastomosis of some sort, ©! 
implantation should be performed. Mos‘ 
authors agree on this point. Immediat 
repair with suture, preferably over 
ureteral catheter as described by Curti: 
is ideal but rarely possible because it car 
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mly be done when the injuries to other 
-tructures are slight, the diagnosis immedi- 
ite, and the patient’s condition not serious. 
Curtis drains the kidney through the loin 
by inserting an additional catheter to the 
renal pelvis through an incision in the 
ureter above the anastomosis. One must 
remember that although various methods 
of end-to-end and end-to-side anastomosis 
have been devised, the ureter is so small 
that it is difficult to suture its ends together 
in such a manner that stricture will not 
develop. 

When it is possible, without undue ten- 
sion, to transplant the proximal end of the 
divided ureter into the upper portion of the 
bladder (vesico-ureterostomy), this is pref- 
erable. With this procedure there is less 
likelihood of stricture formation; and if it 
does occur, it can readily be treated. 

Beer has reported 41 cases of ureteral 
reimplantation in the bladder and states 
that it is “‘a valuable and useful procedure 
and should regularly be employed rather 
than ligation of the obstructed ureter or 
immediate nephrectomy.” But Marion, 
Legueu, Kirwin, Cabot and Nora feel that 
the majority of good results reported in the 
literature are immediate results and that 
late end-results (after several years) when 
investigated are almost invariably found 
to be bad. 

If an anastomosis is not practical and 
the other kidney is known to be adequate, 
ligation of the ureter is justifiable when 
infection is absent; nephrectomy when the 
kidney is infected. Nephrostomy or ureter- 
ostomy is indicated when the condition of 
the opposite kidney is poor or unknown. 

Cases in which the ureteral injury 1s 
discovered late. In such cases with persistent 
‘istula, nephrectomy is often advisable, 
provided the function of the other kidney 
permits. To implant or to anastomose the 
retracted end of a severed ureter, in the 
nidst of many adhesions, and with the 
sreat likelihood of tearing the peritoneum, 
s difficult and beset with dangers. Waiting 
‘or spontaneous cure, as Hughes and Banks 
recommend and were fortunate enough to 


obtain in 7 cases, does not always seem 
practical. In our case the patient’s tem- 
perature continued elevated; he was wan 
and thin; and because of the sepsis from 
the extravasated urine, he was constantly 
losing ground. X-rays showed the tract 
to be tortuous with very slight chance of 
spontaneous union; and after waiting 
forty-five days because of the serious 
condition of the patient, there was no 
evidence of healing of the urinary fistula. 

As in the cases seen early, if the function 
of the other kidney is poor, one is forced 
to resort to ureterostomy or nephrostomy. 

The cases where transplantation into the 
intestine is possible, are extremely rare 
because of the seriousness of the patient’s 
general and local condition. 

Mortality: The question of mortality 
depends on the complicating injuries and 
whether or not a fistulous tract is estab- 
lished. If seen late and there has been very 
little drainage, the patient will be toxic 
from extravasation and sepsis; whereas if 
there has been adequate urinary drainage 
through a fistulous tract, the patient may 
be in fairly good condition. 


SUMMARY 


Gunshot wounds of the ureter have 
apparently become more common than the 
textbooks suggest. This is probably due to 
the racketeer age and the advent of the 
machine gun. A case is herewith presented 
which illustrates: (1) the severity and 
multiplicity of injuries which are likely to 
overshadow ureteral injury; (2) the occa- 
sional difficulty of determining which 
ureter is injured; and (3) the complications. 
Nephrectomy was performed forty-five 
days after admission, and the patient 
recovered. Various methods of treatment 
for early and late cases are discussed. 
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OBSERVATIONS ON HEAD INJURIES* 


Lucius W. JOHNSON, D.D.s., M.D., F.A.C.S. 


SAN DIEGO, CALIF. 


S an enterprise of slaughter, our part 
in the recent world war appears as a 
very trivial affair when we compare 
it with the killing that we are accomplish- 
ing in these days of peace with our motor 
vehicles. One wonders why we took the 
war and its casualties so seriously. At that 
time the whole business and industrial life 
of the community were disrupted and two 
million men were sent overseas, with the 
result that some 50,000 were killed and 
180,000 injured. We have now advanced 
so far in efliciency that, in the same 
length of time, with automobiles and 
motorcycles, we kill 10 per cent more and 
injure eight times as many, right at home, 
and the life of the community moves on 
undisturbed. 

The United States Navy participates in 
this slaughter to an alarming extent. The 
enlisted personnel consists largely of young 
men, recently removed from parental 
discipline and the restraining influences of 
the home community. This new freedom, 
with regular pay and plenty of spare time, 
combined with the irresponsible attitude 
of youth, leads to much reckless and care- 
less use of automobiles and motorcycles. 
So, in the whole Navy, in 1932, there were 
1149 men admitted to naval hospitals for 
motor-vehicle injuries; 70 were killed; 
39 were invalided from the service and 
there were 41,362 sick days due to this 
cause. 

The only favorable aspect of this situa- 
tion is that it provides us with a great 
amount of material for the study of 
traumatic surgery and, especially, head 
injuries. The Naval Hospital, San Diego, a 
1200 bed institution, had, during a recent 
six-month period, 124 patients admitted 


for motor-vehicle injuries. Thirty-seven 
of these patients had severe head injury 
as the principal lesion. In the whole Navy, 
during 1932, there were 430 patients 
admitted with severe head injuries. There 
were 69 deaths from this cause and 30 
of them had compound fracture of the 
skull. 

So brain injuries are a subject of interest 
to us all. Dr. T. J. Hays and I recently 
studied 130 consecutive cases of severe 
head injuries at the San Diego Naval 
Hospital. Special attention was given to 
those methods of diagnosis and treatment 
whose value was most disputed and every 
effort was made to determine their 
value. 

I believe that most of us, in our experi- 
ence with head injuries, pass through much 
the same stages. As we follow, from year 
to year, the writings of those who treat 
the largest numbers of cases in large 
industrial clinics, one can trace their 
progress along similar lines. The first of 
these stages might be called the stage of 
confusion, when we find great difficulty in 
attempting to interpret the signs and 
symptoms of our patients. It is frequently) 
difficult to decide which one of several 
courses of treatment to follow. 

In the second stage, we become better 
able to classify most of our cases into 
distinct groups, each with its definite 
treatment and prognosis. We are apt to 
draw up elaborate schemes of routine 
treatment to be followed in all cases. The 
patients who fall into our hands during 
this period are likely to be overtreated 
and we easily become too enthusiastic 
about special methods of diagnosis and 
treatment. 


* Read before the Los Angeles Surgical Society. 
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In the third stage we are likely to discard 
our schemes of routine treatment and to 
realize that nothing can replace careful, 
detailed study of each individual case, 
with symptoms treated as they appear. 
Our patients now receive less active 
treatment but more careful nursing and 
closer observation. 

Twenty-five years ago we thought it 
necessary to classify our cases into con- 
tusion, concussion, laceration or compres- 
sion of the brain, terms little used today. 
Fracture of the skull received more atten- 
tion than the pressure within it and a 
patient who remained unconscious for 
several hours was very likely to be sub- 
jected to operation, with a large flap raised 
for exploration. Today, things are much 
simpler and, for purposes of treatment, 
cases can be divided into the following 
groups: 

a. Extradural hemorrhage 

b. Compound or depressed fracture 

c. All others. 

The first group, extradural hemorrhage, 
requires little discussion. All are agreed 
that, as soon as the diagnosis can be made, 
operation should be done to stop the 
bleeding. One should not depend on the 
textbook sequence of unconsciousness fol- 
lowed by consciousness and then by uncon- 
sciousness. The period of consciousness 
may be very long, very short, obscured by 
shock or absent entirely. So one should 
depend for diagnosis on the neurological 
signs. 

Compound fractures should receive only 
superficial cleansing at first. More extensive 
operation can be deferred for several days 
without increasing the danger to the 
patient. I know that this is at variance 
with the usual teaching and that early 
)peration is widely advocated. For several 
ears I have been delaying operation for 
‘onger and longer periods and have been 
ncreasingly satisfied with the results. 
| am convinced that the natural defensive 
agents of the body are better able to 
nandle infection and foreign bodies than 
's the surgeon and they should have as 
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little interference as possible during the 
first few days. Deferred operation can be 
done with little or no shock and the con- 
stant outflow of serum through the wound 
will remove or sequester infected matter 
much more skillfully than we can do it. 

Depressed fractures, likewise, do not 
require immediate operation. The opera- 
tion can be done more safely several days 
later, after the acute stage is past, and 
the interests of the patient are not jeopard- 
ized by the delay. When the depressed 
fragments are locked firmly in place, it is 
better to chisel away the interlocking 
edges and so release them than to drill 
holes and pry them up, as is frequently 
recommended. 

The last group includes all the other 
cases, no matter how slight or how severe 
they may apparently be. All should be 
kept quietly at rest and carefully observed. 
It is advisable to withhold any definite 
prognosis for forty-eight hours, no matter 
how importunate the relatives may be, 
because important changes for better or 
for worse often occur about forty-eight 
hours after injury. The temperature, pulse, 
respiration and blood pressure should be 
taken and charted at least every half hour. 
It is well to note at the same time the 
pupillary reflexes, the tendon reflexes and 
the response to pressure over the supra- 
orbital nerve. In ordinary unconsciousness 
this pressure will cause the patient to raise 
his hands and try to remove the pressure. 
As coma deepens, the response becomes 
less and less purposeful until the pressure 
may cause only a squirming of the body 
or only contraction of the facial muscles. 

It would not be wise to take up at this 
time the general treatment of head injuries. 
That has been done too frequently and too 
well to need repetition here. I intend 
merely to discuss several points of special! 
interest. 

Shock was present in about one-third of 
our cases. The usual symptoms were sub- 
normal temperature, diastolic pressure of 
60 or below, pulse rate of 120 or more, 
rapid and shallow respiration. In addition 
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to the usual treatment of shock by heat 
and rest, intravenous administration of 
50 per cent glucose produced most striking 
results. In several cases with diastolic 
pressure practically at zero, it rose rapidly 
to normal after the injection. Here is 
one disputed agent that we found most 
valuable. 

Emphasis should be placed on the things 
to be avoided during the stage of shock. 
The patient should not be transported 
unless necessary. No elaborate examina- 
tions which may expose or fatigue him 
should be made. Avoid surgery, except for 
control of hemorrhage from accessible 
vessels. Do not attempt to dehydrate 
by oral or rectal administration of con- 
centrated solution of magnesium sulphate. 
Lumbar puncture and x-rays should be 
postponed until a more suitable time. 

Most of the controversy about the treat- 
ment of brain injuries centers around four 
points: the use of morphia; intravenous 
use of hypertonic solutions; lumbar punc- 
tures and the indications for operation. 
The most active disputants appear to me 
to fall naturally into two groups. The 
first, composed of laboratory workers and 
teachers, who speak with great authority, 
are opposed to the use of morphia, hyper- 
tonic solutions and lumbar punctures. The 
second, composed of those who treat great 
numbers of cases in large industrial centers, 
advocate the use of these agents. 

Those who oppose the use of morphia 
say that it should not be used for the same 
reason that it should not be used to allay 
the pain in a patient suspected of appen- 
dicitis—it may mask the development of 
important signs and symptoms. Restless- 
ness is mentioned as a most valuable 
symptom which should not be obscured 
by opiates. The proponents of morphia 
recommend its use in large doses to relieve 
pain and restlessness. We used morphia 
freely, whenever it appeared to be indi- 

cated, and found it to be exceedingly 
valuable. We were not handicapped by its 
action in masking important signs. 

Intravenous administration of hyper- 
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tonic fluids has been a prolific source o: 
discussion ever since Weed and McKibben 
published the reports of their experimenta! 
work in 1919. They showed that the volum: 
of the intracranial contents could bx 
reduced by intravenous injection of hyper 
tonic salt solution and increased by injec- 
tion of hypotonic solution. They also 
demonstrated that these changes could be 
accurately measured by the pressure o! 
the cerebrospinal fluid, as shown by 
lumbar puncture and the use of a manom- 
eter. Later, glucose was found to be 
superior to salt solution since the effects 
were more prolonged and the secondary 
edema was avoided. Fifteen years later 
clinicians and laboratory workers are stil! 
reporting widely divergent results from 
the use of this principle. 

This is no time to enter too deeply into 
the arguments on either side of the subject. 
Dr. Hays and I gave careful consideration 
to both sides in studying its effect on our 
patients. Our conclusion was that intra- 
venous use of 50 per cent glucose solution 
was a valuable addition to our methods 
of controlling intracranial pressure. We 
used it in most of our cases and saw no ill- 
effects from its use. There were a number 
of cases in which its effect was slight, 
transient or absent entirely, so far as we 
could observe. Routine use of this agent 
in all cases is not advised but when the 
early signs of increasing intracranial pres- 
sure appear, it will usually give temporary 
relief and, in many cases, no other treat- 
ment will be needed. In the stage of shock 
it is a most valuable agent. When late 
headaches occur, during convalescence, 
it will usually relieve them and, if it does 
not give relief, one should be on the watch 
for some late complication, perhaps brain 
abscess. 

Lumbar puncture is used as a routine 
measure by some while, by others, it is 
condemned as useless and dangerous. We 
now use it in about 20 per cent of our cases, 
usually the most severe injuries. We have 
employed it in a great number of cases, 
both for diagnosis and for its therapeutic 
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action, and have observed no ill-effects 
from its use. Often a restless and complain- 
ing patient will drop off into quiet slumber 
after spinal drainage. I have used cistern 
puncture in a number of cases and, while 
they are too few to justify any positive 
statement, this procedure appears to be 
simpler and more efficient than spinal 
drainage. 

Many complicated rules have been laid 
down by various writers for determining 
when to operate for increasing intracranial 
pressure after brain injury. The simplest 
rule is this; if the patient is not doing well 
and the symptoms indicate an unfavorable 
course, then trephine and drain the ven- 
tricles. This will seldom be before twelve 
hours and often about forty-eight hours 
after injury. Intravenous injection of 
hypertonic solutions and lumbar puncture 
should be tried first and in most cases, the 
necessity of operation will be averted by 
their use. Unfavorable signs which justify 
surgical intervention are: increasing coma 
with involuntary defecation and micturi- 
tion; increasing pulse rate with irregularity 
in force and rate. 

Several years ago Fay stated that when 
the pulse pressure equaled or exceeded the 
pulse rate, it was time for surgery. We 
studied this in several cases and in two 
patients that were operated on, it proved 
an excellent indicator but it was later dis- 
carded because there appeared to be too 
many factors that could lower the diastolic 
or raise the systolic pressure and so produce 
a high pulse pressure. 

Even when the patient has progressed 
into an apparently hopeless state of broken 
compensation, operation may save him. 
| have had that pleasant experience three 
times, when it appeared to be too late, 
operation was done and the patient re- 
covered. I do not intend ever again to 
allow one of my patients in this condition 
to die without operation. 

Prolonged unconsciousness does not ap- 
pear to be an unfavorable omen. Eight of 
our patients who remained unconscious 
for periods varying from two to six days 
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recovered and had an average stay in the 
hospital only one day longer than the 
average stay of 130 cases. None of those 
with prolonged unconsciousness died. 

Cerebrospinal fluid or blood escaping 
from the nose or ears is not necessarily a 
serious matter and no effort should be 
made to stop it unless there is hemorrhage 
from vessels that are easily accessible. We 
have come to regard those who decompress 
themselves in this way as fortunate for, 
if they live, they usually have a smooth 
convalescence and avoid the dangers of 
increased intracranial pressure. 

Profuse bleeding into the nasopharynx 

may be an alarming complication in 
fracture of the base of the skull. I have seen 
several cases in which all efforts to control 
the bleeding were futile and it continued 
until the patient was nearly exsanguinated. 
The hemorrhage then stopped and recovery 
followed. The blood is usually swallowed 
and then vomited, a stomach-full at a 
time. If there is reason to suspect ab- 
dominal injury, this may add greatly to 
the difficulty of diagnosis. 

Magnesium sulphate solution, given by 
mouth or by enema as a means of dehydra- 
tion, is not so often used today. To give it 
by mouth is often impossible because of 
unconsciousness or vomiting and its rectal 
administration is difficult if the patient 
is restless. If it is successful, the large, 
liquid bowel movements, frequently in- 
voluntary, are annoying and may require 
considerable handling of the patient at a 
time when complete rest is essential. 

Restriction of fluids is a very important 
matter. From the very first, the intake and 
output should be carefully recorded and 
the daily fluid balance computed. The 
amount of fluid should be limited to 20 
ounces every twenty-four hours until all 
danger of intracranial complications is 
over. The diet should contain solid, dry 
foods, rather than liquids. Thirst causes less 
discomfort if the fluids are given in small 
quantities at frequent intervals. 

We make it a rule to keep all patients 
with severe head injuries in bed for at 
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least thirty days. This is, of course, much 
easier to do in a naval hospital, where the 
economic urge to get out of the hospital is 
not so great and where we have better 
control of our patients. The prolonged rest 
is very important. It reduces the num- 
ber of chronic headaches and traumatic 
neuroses. 

The average stay in hospital of our 130 
cases was sixty-five days. In comparing 
this with the average stay in other hos- 
pitals, it must be remembered that the 
civilian can leave the hospital after the 
acute stage Is past and can complete his 
convalescence at home. When the Navy 
man is returned to duty from the hospital, 
he must be fully recovered and able to 
perform all of his duties at sea. 


SUMMARY 


These observations are based on expe- 


rience with a great number of cases in 
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various naval hospitals. Especial attention 
has been given to methods of diagnosis 
and treatment concerning the value ot 
which there has been controversy. 

Compound and depressed fractures d 
not require immediate complete operation 
Cleanse superficially and postpone more 
extensive repair for several days. 

Shock accompanying head injury is 
best treated by intravenous 50 per cent 
glucose. 

Morphia has proved to be a valuable 
agent in treating restlessness and pain with 
head injuries. 

Intravenous glucose and lumbar punc- 
ture are of great value when indicated 
but are not recommended as a routine. 

When increasing intracranial pressure 
does not yield to other means of treatment, 
the patient should not be allowed to die 
without benefit of operation, decompres- 
sion and ventricular drainage. 


CONCLUSION OF DRS. ZIMMERMAN AND RATTNER’S ARTICLE* 


utilize the method of infra-red photography 
to visualize vessels beneath such lesions. 
Infra-red photographs have been made 
in a number of such cases. An ordinary 
white light is used as the source of illumina- 
tion, a filter before the lens excluding the 
rays of shorter wave length. Plates sensi- 
tized to infra-red waves are used. For 
comparison, ordinary photographs were 
made at the same time. Figure 2 shows the 
appearance of the normal distribution of 


the subcutaneous veins. In the ordinary 
photograph (Fig. 1) no vessels are visible. 
In the infra-red picture, the light network 
of fairly straight, symmetrically distributed 
vessels is seen. In Figure 4 varicosities are 
visualized which are not seen in the 
ordinary photograph (Fig. 3). It will be 
noticed that a dense network of tortuous 
vessels is seen beneath the area of pig- 
mentation and induration. 


* Continued from p. 502. 


‘CASE REP OR T 


N most instances of postoperative 
hernia, it is possible to repair the hernia 
according to one of a number of more 

or less standardized operations. However, 
occasionally an unusual form of postopera- 
tive hernia is encountered where the 
ingenuity of the operator is taxed in order 
to properly close the defect in the abdom- 
inal wall. The case herein reported is of 
interest not only because of the type of 
closure which was employed, but also 
because of the complication encountered 
in the patient’s general condition during 
and after the operation. More than two 
years were permitted to elapse before 
reporting the case in order to see whether 
this type of operation would be successful. 


CASE REPORT 


Mrs. D. B., was first seen by me February 22, 
1932. She was forty-five years old and had four 
living children. All the deliveries had been 
spontaneous. She also had had three abortions. 
hree years before I saw the patient she had 
iad her uterus and both tubes and ovaries 
removed. She could not tell the reason for this. 
\bout five weeks after the operation she noticed 
.\ large mass protruding from the vagina. This 
steadily grew larger and interfered with uri- 
nation and defecation. The patient had to push 
his mass back into the vagina in order to be 
ble to empty her bladder, or have a bowel 
movement. Therefore a large doughnut shaped 
ubber pessary was inserted into the vagina 
ind the urinary difficulties subsided. However, 
aily enemas were necessary to empty the 
vowel. 


REPAIR OF POSTOPERATIVE HERNIA* 


J. P. GrEENHILL, M.D., F.A.C.S. 


CHICAGO 


A few months after the operation, the middel 
portion of the abdomen began to protrude, 
particularly on coughing or straining. This eln- 


: 
one 


Fic. 1. Postoperative hernia. 


largement also increased in size progressively 
so that a specially constructed corset was made 
to prevent the constant and annoying 
protrusion. 

Although the patient was only forty-five 
years old, she looked as if she were well over 
seventy years old. She weighed slightly less 
than go pounds, her skin was bronzed and her 
lips were cyanotic. She had a moderate 
kyphosis and her lungs contained numerous 


* From the Department of Gynecology, Loyola University Medical School. 
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rales. Consultation with Dr. Tice revealed 
that the patient had had emphysema, bron- 
chitis and asthma for many years. (These con- 
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an operation, because she said life was un- 
bearable enough without the great discomfort 
of the contraptions she had to wear abdomi- 


ratte of incision in 
anterior rectus! 
fascia 


Fic. 2. 


ditions may have accounted for the develop- 
ment of the postoperative abdominal and 
vaginal hernias.) 

Abdominal examination revealed a_ long, 
wide scar which extended from the symphysis 
up to within 2 inches of the xiphoid. On 
coughing, especially on standing up, a large, 
oblong-shaped mass protruded (Fig. 1). The 
herniated mass did not extend the entire length 
of the unusually long abdominal scar. The 
umbilicus was almost in the center of the 
bulging mass. The skin over it was extremely 
thin and the intestines could easily be seen and 
felt moving beneath it. The rectus muscles 
were well out to the sides. 

On vaginal examination there was found a 
prolapse of the vagina and cervix. The latter 
was hard and lacerated, but smooth. Neither 
fundus nor adnexa could be felt. 

Because of the asthma, bronchitis and em- 
physema, and the general appearance of the 
patient, an operation was considered hazard- 
ous. The patient, however, insisted she wanted 


nally and vaginally. She had seriously con- 
sidered suicide. Because of this mental attitude, 
the patient was placed under the care of Dr. 
Tice for treatment until her general condition 
improved and until the weather was more 
favorable. 

On June 4, 1932 the patient was admitted 
to the Chicago Lying-in Hospital, after having 
rested in bed at home for the previous five 
days. She still looked like an old woman. 
The heart sounds were distant and regular, 
and the blood pressure was 138/85 mm. Hg. 
The anteroposterior diameter of the chest was 
increased, there was hyperresonance all over 
except in the region of the hilus and there were 
many rales. R.B.c. 4,600,000; W.B.C. 11,300; 
Hgb. 67 per cent. The urine contained a small 
amount of albumin. It was decided to operate 
on June 6. 

Operation. In spite of the great improve- 
ment in the patient’s general condition, it 
was decided to use only direct infiltration 
anesthesia. Preliminary medication consisted of 
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two doses of morphine gr. 1é and scopolamine 
gr. 1499 at 8 a.m. and 8:45 A.M. respectively. 
The patient came to the operating room some- 


interropted 
sotures 


forcing mattress» 


sutures in mesial 
fayers of fascia 
\ 


what cyanotic and stuporous. 

The operation was begun at 9:46 A.M. At 
first the prolapse of the vagina was repaired. 
After preliminary disinfection of the vagina 
and catheterization, 15 per cent novocaine 
solution, to each ounce of which two drops of 
1:1000 adrenalin had been added, was injected 
along the mid line of the cystocele, around 
the area of the cervix and deeply into the 
parametria. An incision was made in the 
mid line of the cystocele and another in the 
vaginal mucosa around the anterior half of 
the cervix. The vaginal mucosa was dissected 
widely off the bladder and the bladder and 
its overlying fascia were separated from the 
entire cervix. A continuous catgut suture 
was then used to bring together the sub- 
vesical fascia from side to side thereby push- 
ing the bladder up into the abdomen. The 
last part of the suture and also an extra suture 
fixed the subvesical fascia to the uppermost 
part of the cervical stump. After removing the 
excess vaginal tissue, the edges of the vaginal 
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flaps were approximated with continuous 
catgut. The rectocele was repaired in the 
conventional manner, also under direct infil- 
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tration anesthesia. The patient’s condition 
throughout these operative procedures was 
good. 

The repair of the ventral hernia was per- 
formed as follows: Novocaine was injected 
all along the midline of the protruded mass. 
A midline incision was made extending more 
than the full length of the herniated mass. 
There was very little subcutaneous fat between 
the skin over the herniated mass and the 
underlying peritoneum, hence difficulty was 
encountered during the separation of the skin 
from the peritoneum. Fortunately, this wa: 
accomplished without injury to the peritoneum. 
Numerous bleeding vessels were encounterec 
and ligated during this procedure. Way off t 
the sides, the fascia covering the rectus muscles 
was exposed. This fascia was followed al! 
around the opening of the hernia! sac. It wa: 
impossible to obtain an upper and a lower flap 
of fascia as in the Mayo operation and it was 
also impossible to approximate the rectus 
muscles or their fascias even with excessivé 
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compression of both sides of the abdomen. 
Hence an incision was made along the medial 
anterior aspect of each rectus fascia down to 


Slits in 
right recty 
fascia to 
relieve 
tension 


the muscle (Fig. 2). The medial flaps of the 
fascia were then dissected from the underlying 
muscle (Fig. 3), they were turned medially and 
sewn together with mattress sutures of catgut 
(Fig. 4). The knots were tied during each 
expiration of the lungs because during inspira- 
tion the fascial edges could not be kept to- 
gether. At this time the patient became quite 
cyanotic and she was given pure oxygen. (The 
cyanosis continued throughout the operation 
and pure oxygen was administered from time 
to time. Because of restlessness, an additional 
'¢ gr. of morphine and ! 499 gr. of scopolamine 
were given at 11:55 A.M.) Only at the lower 
two-thirds of the incision could the fascia of 
the left rectus muscle be brought to lie over 
the fascia of the right rectus muscle. The 
remainder of the fascia of the left side was 
-ewn to the edge of the medial flap of fascia 
of the right side. Strong compression from side 
to side had to be maintained to accomplish 
tais closure and the compression was main- 
ained throughout the greater part of the 


Postoperative Hernia 


527 


American Journal of Surgery 


operation. The lower edge of the medial flap 
of the left rectus fascia was then sutured to 
the medial flap of the right rectus fascia with 


eLeft rectus 


muscle 


, Lateral edge 
of left rectus 
fascia sutured 
to rigbt rectos 


fascia 


interrupted catgut sutures (Fig. 5, lower half). 
Following this, the edge of the lateral portion of 
the right rectus fascia was pulled way over and 
sutured to the medial flap of the left rectus 
fascia with interrupted catgut sutures, (Fig. 5, 
upper part). In order to accomplish this, two 
large slits had to be made in the lateral flap 
of the right rectus fascia (Fig. 6). Then the 
lower edge of the lateral flap of the left rectus 
fascia was sewn to the edge of the right rectus 
fascia. At the upper part of the wound, the two 
layers of the fascia could not be brought 
together. Hence in this region the left rectus 
fascia. was approximated to its underlying 
muscle by means of three interrupted catgut 
sutures. The large amount of redundant skin 
was out away and figure-of-eight silkworm 
gut sutures were placed through the fascia, 
fat and skin as a precaution because of the 
patient’s asthma. The skin edges were brought 
together with interrupted silk sutures. A tight 
adhesive corset was then applied. Figure 
7 depicts three diagrammatic cross sections. 
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At (a) we see a cross section of the hernia 
before operation. Cross section (b) corresponds 
with the lower half of figure 5 and cross section 
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on the second day after operation. 
The patient left the hospital on June 26, 
twenty days after the operation. Before sh 
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_ C. Cross section thru opper portion of wound showing 
fascial layers reenforcing bernial area 


Fic. 7. Diagrammatic cross section view of postoperative hernia and its repair. 


(c) corresponds with the 
Figure 6. 

At the end of the operation which had been 
performed without the aid of any general 
anesthetic, the patient was cyanotic and 
her respirations, although 16 per minute, were 
irregular. Her blood pressure was only 80/40 
mm. Hg. She was giv en caffeine sodium 
benzoate and placed in an oxygen tent for 
several hours. During the first three days she 
was stuporous and vomited frequently. When 
aroused she kept repeating that she wanted 
to die and she rebuked the doctors and 
nurses for interfering with her efforts to die 
peacefully. One day, after a long and argu- 
mentative conversation with the patient in 
which it was pointed out how necessary she 
was for the preper guidance of her younger 
children, she dramatically made a quick re- 
covery. Convalescence after this was marred 
only by an abscess in the arm from a hypo- 
dermic injection. The abscess had to be opened 
and drained. The highest temperature during 
the patient’s stay in the hospital was 100.2°F. 


upper 


half of 


left, a tight-fitting abdominal support was 
made for her. She returned for an examination 
on July 28. At this time the results of both 
the abdominal hernia and the vaginal plastic 
operations were excellent. A second examina- 
tion was made on September 8 and the result 
of the operations was the same. The patient 
complained of hot flashes so ovarian extract 
was prescribed. A third examination was made 
on December 29 at which time the patient 
complained of backache. The only local finding 
was tenderness over the right sacroiliac joint. 
The abdominal wound was perfect as was also 
the result of the vaginal operation, even on 
straining and coughing. On February 22, 1933 | 
again saw the patient and except for headaches 
and frequent asthmatic attacks she was well. 
There was no weakness in either the abdominal 
or vaginal wound. The last examination made 
was on June 14, 1934, at which time the result 
of the hernia operation was as_ successful 
as it was two years previously. The result 
of the vaginal operation was also entirely 
satisfactory. 
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primipara, had had an uneventful preg- 

nancy until the onset of the acute condi- 
tion which is the subject of this report. Her 
estimated confinement was June 12, 1934. 

On the morning of May 30, 1934, the patient 
stated that the fetus had been unusually active 
and had caused her considerable discomfort. 
At 2 p.m. she had a series of violent uterine 
contractions, felt nauseated but did not vomit, 
and then had severe, steady pain in the abdo- 
men. This pain seemed localized about the 
umbilicus and was so severe that the patient 
thought she might faint. She had not noted any 
fetal movements after 2 P.M. 

The patient was admitted to St. Michael’s 
Hospital about 5 p.m., May 30, 1934. She was 
in shock with a temperature of 97°F. and pulse 
of 130. The uterus was of board-like rigidity, 
extremely sensitive to even light manipulation 
and no fetal heart tones were audible on careful 
and repeated examinations. There was a 
copious bloody vaginal discharge. Rectal 
examination indicated that the head was float- 
ing in the inlet. The cervix was rigid and 
uneffaced and the os was dilated to 1 cm. 

Shock was treated with morphine and 
external heat, and 1000 c.c. of 10 per cent 
dextrose in physiologic salt solution was given 
by phleboclysis. Blood examination at this time 
showed the following: Hemoglobin 56 per cent 
(Sahli); erythrocytes, 4,060,000; leucocytes, 
30,300 of which 81 per cent were polymorpho- 
nuclears, 11 per cent lymphocytes, 6 per cent 
large mononuclears and 2 per cent transitional 
‘orms. 

At 9.30 P.M. the patient had rallied from 
shock and complained only of a steady dull 
pain in her abdomen in the region of the 
umbilicus. I was surprised, at this time, to 
near fetal heart tones, faintly but distinctly, 
over the left middle quadrant of the abdomen. 
The uterus was still in tetanic contraction 


fe patient, a seventeen year old white 
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but less board-like than on admission. The 
diagnosis of a living baby was confirmed by 
two consultants. There was no change in the 
findings on rectal examination and the bleeding 
from the vagina, though less, persisted. 

Under ethylene-oxygen anesthesia, a living 
male infant was delivered by cervical cesarean 
section at 10.42 p.M. Upon opening the abdo- 
men, the fundus of the uterus presented a 
deep grayish-blue appearance with irregularly 
spaced ecchymotic areas scattered throughout 
its anterior surface and extending outward 
for a distance of 2-3 cm. in the right broad 
ligament. These ecchymotic areas showed a 
decidedly purplish color in places where the 
serosa had apparently been dissected free from 
the underlying muscularis by the infiltrating 
blood and in such areas the serosa appeared 
arranged in longitudinal folds. These areas 
appeared in striking contrast to the remaining 
portion of the fundus, which resembled nothing 
quite so much as an ovarian cyst with a twisted 
pedicle. The serosa was intact throughout. 
The extent of this uteroplacental apoplexy 
(“‘Couvelaire” uterus), with the exception of 
the infiltration into the right broad ligament, 
occupied, roughly, the site above the attach- 
ment of the placenta. The placenta was found 
high on the anterior wall of the fundus and its 
upper third marked the site of the abruption. 
Numerous dark blood clots were found in the 
uterus. 

The marked contrast between the area of 
uteroplacental apoplexy and the lower uterine 
segment afforded a striking indication for 
cervical cesarean section. I found the uterus 
perfectly normal for a distance of 3 cm. above 
the uterovesical fold of peritoneum to the 
lowest part of my incision in the lower uterine 
segment. 

During the time occupied in waiting for the 
complete separation and delivery of the 
placenta and the closure of the incision in 


* From the Healy, Law, Woutat, Moore Clinic, Grand Forks, N. D. 


529 


530 American Journal of Surgery 
the lower uterine segment, an excellent oppor- 
tunity was afforded to study the behavior of 
the fundus. This contracted very irregularly. 
The left half responded promptly to the 
pituitrin and gynergen that had been given 
but the right half remained flaccid. I can 
explain this only by stating that this was 
probably due to the fact that the greatest 
infiltration of blood had occurred toward the 
right side. This is further indicated by the 
infiltration of blood into the right broad liga- 
ment. There were no anatomic abnormalities 
found in the uterus. Despite this .rregular 
contraction of the uterus, there was no exces- 
sive bleeding after the section. The abdomen 
was closed without drainage. 

The postoperative course of the patient was 
uneventful save for two incidents: Her tem- 
perature reached 101.2°F. and 101.4°F. on the 
first and second postoperative days, respec- 
tively; and she complained of soreness in the 
right side of her abdomen for the first six 
postoperative days. At the end of her ninth 
postoperative day she stated that she felt well 
and insisted upon leaving the hospital against 
advise. 

At her final postpartum examination, ap- 
proximately eight weeks after operation, the 
uterus was found well involuted and in normal 
position and all other findings were normal 
except that she had a mild secondary anemia. 

The baby was under the care of a pediatrist 
who reported as follows: ‘General condition 
fair. Not as vigorous as normal. No anomalies 
or injuries. Respirations shallow.” Four days 
later he added this note: ““The baby has been 
a feeding problem. He is drowsy and listless. 


Vomiting occurs at times. Twenty c.cm. of 
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10 per cent dextrose in saline was given into 
the anterior fontanelle.” Follow'ng this the 
baby began to gain on artificial feedings anc 
his progress has been satisfactory to date. 

Discussion. One naturally searches for 
cause for such a dramatic accident as occurre: 
in this case. Trauma was absent. The onl\ 
evidence of a pregnancy toxicosis to be found 
was a gain in weight from 101%°4 pounds 
in the second month of her pregnancy to 
13114 pounds, thirteen days before the accident 
occurred. This was unaccompanied by any 
demonstrable edema. Her maximum _ blood 
pressure was 116-46. The urine showed a 
faint trace of albumin but once and was 
negative on microscopic examination except 
for a mild bacteriuria. The blood Wassermann 
was negative. There was no anemia during 
pregnancy. 

When the patient first came under observa- 
tion in November 1933, she had a severe 
infestation with pin worms. These were treated 
by capsules, each containing 0.03 gm. of 
santonin, which were taken three times dail\ 
for 9 doses. She had one course of treatment in 
November, three courses in December, 1933 
and one course in January, 1934 before the 
worms were eradicated. In addition, cleansing 
enemas of a very dilute hydrochloric acid were 
used at intervals and 10 per cent ammoniated 
mercury ointment was used locally to relieve 
the troublesome pruritus ani. At no time did 
she exhibit any toxic symptoms which might 
be attributed to the santonin. Nevertheless 
I am compelled to ask whether the worms or the 
treatment employed to eradicate them might 
have been etiologic, even remotely, in the 
production of the uteroplacental apoplexy? 


HOUGH by no means rare, polycystic 

disease of the kidney is yet, in the 

average clinic, sufficiently uncommon 
to command unusual attention and this 
becomes sharply accentuated if the given 
instance deviates from the ordinary clinical 
picture and more especially if this deviation 
introduces the necessity of radical surgery 
universally recognized to be a most un- 
welcome incident to this condition. Such a 
situation was presented by the case under 
review. 

CASE REPORT 


The patient was a young white woman, wife 
of a physician. Through thirty-eight years of 
life she had given no intimations of renal 
pathology and this in spite of a series of severe 
strains upon her system. In 1899 she passed 
safely through a long spell of typhoid fever. In 
i918, and again in 1919, she underwent 
tonsillectomy. In 1921 her appendix was 
removed. In 1923 a contracted pelvic outlet 
necessitated cesarean section for the delivery 
of her single child. In 1928 curetment was done 
for excessive menstruation and was followed 
by the local use of radium. About a month 
later, while returning from the funeral of her 
most intimate friend, she was struck by an 
automobile, receiving an injury which, subse- 
quently, required an osteoplastic craniotomy 
for removal of a chronic subdural hematoma. 
From this injury she never fully recovered. 
Though physically well, she became mentally 
so greatly disturbed that she was soon a source 
of incessant care and concern to her family. 

Numerous urinalyses are contained in these 
sarlier records and show nothing of any real 
significance. A few pus cells appear at times 
but mostly there is an absence of any indication 
of infection. On the day following craniotomy, 
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the urine exhibited a shower of hyaline casts 
but there were none upon any previous or 
subsequent occasions. The specific gravity 
covered a range between 1.011 and 1.029. 
No functional dye tests are recorded but 
two blood urea readings were made in Novem- 
ber 1928, one for 28 mg. per 100 c.c. of 
blood and one for 38 mg. At no time whatso- 
ever was there any vesical disturbance or any 
renal discomfort. Prior to her accident, blood 
pressure was low; subsequently it became 
elevated to 160 systolic; 100 diastolic; later it 
turned again toward a normal level: 130 
systolic; 95 diastolic, in 1932. A persistent 
anemia is perhaps of some significance, though 
this is questionable in view of a present normal 
blood picture. It must be admitted that these 
data disclose no inkling of congenital kidney 
disease. The general history is equally in- 
significant in this regard and frequent physical 
examinations, including two abdominal opera- 
tions, had revealed no masses. 

In November, 1933 the situation underwent 
an abrupt change. After a trying experience in a 
sanitarium for her mental disorder, the patient 
had been allowed to return home but was 
being kept under careful observation. Anemia 
had now been nearly overcome. Her general 
physical condition seemed excellent. Her 
mental status, though still highly unstable, 
was definitely improved. Suddenly she devel- 
oped pain and soreness in the left side of the 
abdomen and back, along with some frequency 
of urination and burning. Urinalysis now 
exhibited considerable amounts of pus and 
blood. X-ray for possible calculus was negative. 

Upon the insistence of neurological con- 
sultants, who desired to avoid hospitalization 
and instrumentation if possible, a very con- 
servative management was outlined but had 
to be abandoned upon the development of 
fever and local signs so emphatic as to suggest a 
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possible obstructive element in the left urinary 
tract. Cystoscopy was performed and disclosed 
marked acute cystitis, congestion and edema 
of both orifices, pus and colon bacilli from 
both renal pelves. There was no significant 
retention in the left side, in spite of some 
difficulty in manipulating the catheter through 
the lower ureter. The status of the case, which 
now appeared to be one of acute bilateral 
pyelonephritis due to the colon bacillus, was 
not appreciably altered by this catheterization. 
Conservatism seemed indicated but rapidly 
demonstrated its inefficiency. The patient 
remained seriously ill with an occasional chill, 
high fever, some nausea and distention, 
exacerbation of an old bronchitis with distress- 
ing cough, spells of pain and soreness in the 
right renal area, tenderness in the left side now 
so marked and persistent as to.compel con- 
sideration of the possibility of a surgical lesion, 
perhaps cortical suppuration or perinephritic 
involvement, though there was no historic 
background for either of these conditions and 
though it is not the habit of the demonstrated 
organism (colon bacillus) to participate in a 
clinical picture of this sort. The usual labora- 
tory data were assembled but contributed 
nothing significant except normal blood urea 
and sharply subnormal dye excretion. Intra- 
venous urography, though not decisive, was 
suggestive and we finally reached a tentative 
conclusion that we were probably dealing with 
a tumor or with polycystic disease, attended 
by infection on both sides, with complications 
demanding an operative procedure on one 
side, a situation by no means pleasant to 
contemplate. 

The life of the patient, however, was now 
hanging in the balance and the necessary 
course, though anything but agreeable, seemed 
clearly marked out. Exploration of the left 
renal area was undertaken. The kidney was 
much enlarged and universally adherent to 
edematous surrounding tissues. Three small 
perinephritic abscesses were encountered con- 
taining a total of about 4 ounces of thick 
odorless pus, probably due to the rupture of 
infected cysts at the upper and lower poles 
and along the convex border. Decapsulation 
was then effected to relieve tension and give 
ready egress to any other possible surface 
infection. The remainder of the kidney was 
somewhat, but not markedly, irregular and 
not visibly cystic externally. Free drainage was 
established and the patient was returned to 
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bed with the hope that the _perinephriti 
situation represented the major problem anc 
would now come under control. 

This hope was not long sustained. After ; 
temporary improvement, the patient began 
to go downhill again. Blood transfusion wa 
performed without appreciable result. Tem 
perature, previously 103°F., advanced 2°. 
Overwhelming sepsis seemed threatening and 
consequently, two days later operation was 
again performed. The condition of the patient 
was very grave and no further thought of 
conservatism could be entertained. The kidney 
was removed and proved a suppurating cystic 
mass throughout, cultures from which showed 
staphylococci and colon bacilli. The path- 
ologist’s report on the specimen follows: 

“Left kidney delivered to laboratory, meas- 
uring 15.5 cm. from upper to lower pole; 
8.5 cm. from pelvis to circumference of cortex; 
6 cm. anterioposteriorly. The kidney shape is 
preserved fairly closely but the surface is 
rough and irregular. There are serrations of 
concave and convex areas corresponding to 
the underlying cysts. There are not any cysts 
showing thin transparent walls. The surface 
seems thickened and deep red in color. 

“On gross section are seen, scattered through- 
out the kidney and immediately beneath the 
capsule, cysts of all sizes, the largest measuring 
about 2.5 by 2.5 cm. Most of the substance of 
the kidney is occupied by these cysts, with 
extremely little functional tissue left between 
them. Each cyst seems to be separate and 
distinct and not any of them communicate with 
the pelvis or calyces. The cysts are very close 
together. The pelvis appears to be slightly 
dilated in the lower portion but for the most 
part is narrowed and lengthened. It is infiltrated 
with fat. At the upper pole of the kidney is an 
abscess cavity 2 by 2 cm. which contains a 
greenish-yellow pus. There are many smaller 
abscess cavities or suppurating cysts. Some of 
the smaller cysts contain blood-clot, a few 
contain serous fluid, but most of them contain 
a thin purulent fluid. Grossly, the cysts seem 
to be separated only by fibrous tissue. Very few 
areas, if any, appear to resemble kidney 
parenchyma. 

“Microscopic study shows cysts very close 
together and of all different sizes. In many 
there are epithelial cells and varying propor- 
tions of pus cells and erythrocytes. In the 
larger cysts there are masses of pus cell debris. 
The cysts are lined with cubical epithelium 


lew Serres Vor. X XVII, No. 3 


or the most part, but a few of the smaller 
nes seem to be lined with flat epithelial cells. 
Some of these epithelial cells are piled up like 
papillary buds. The walls of the cysts are 
surrounded by pale-staining connective 
‘issue and in most instances this alone fills 
the spaces between the cysts. There is lympho- 
cytic infiltration and hyaline degeneration in 
these connective tissue areas. In some areas 
between cysts the renal parenchyma is seen to 
have undergone pressure atrophy and suppura- 
tive interstitial nephritis. The tubules appear 
as two layers of epithelial cells. Some tubules 
appear as small cysts and some Malpighian 
corpuscles show dilatation as if in the process 
of forming a cyst. Some glomeruli show hyalin- 
ization. In some areas where parenchyma 
appeared normal the tubules show intense 
cloudy swelling and many pus cells are in the 
lumen. Polymorphonuclear cells infiltrate all 
of the tissue of the kidney and in many areas 
there are microscopic abscesses. The arteries 
show a perivascular inflammation of a sub- 
acute nature.” | 

A stormy postoperative course ensued, with 
several disheartening and threatening incidents, 
but with eventual recovery. Mental disturb- 
ances of major grade were more or less con- 
stantly impending but slowly subsided. One 
month from the date of the second operation 
the patient left the hospital. One week later 
she developed pneumonia but survived this. 
Today she is seemingly well physically. The 
right kidney is now thoroughly quiescent. 
Pyuria has disappeared with the exception of 
a very few cells in the voided specimen. Red 
cells in the blood are 5,850,000 with hemoglobin 
of 97.5 per cent. The blood urea is normal, 
30 mg., but the urea clearance is but 35 per 
cent of the normal average. The functional due 
output is 28 per cent, equally distributed 
between the two hours. Whether she has 
merely left one valley for the moment and is 
moving unaware toward another, only time 
can tell. 


COMMENT 


It is not the purpose of this report to 
discuss the general characteristics of poly- 
cystic disease of the kidney. The bilaterality 
of the lesion, with its command for the ut- 
most conservatism consistent with the safety 

f the patient, is well recognized. Admit- 
tedly of congenital origin, its basic etiologic 
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background yet remains in doubt. Numer- 
ous theories finally yielded to the hypo- 
thesis of Hildebrandt, which is now in turn 
under sharp criticism. The contribution of 
McKenna is of great interest in this con- 
nection. The clinical course of the disease 
with its palpable masses, its insidious 
nephritic picture or its explosive uremic 
manifestations, has been frequently de- 
scribed. None ‘of these signs were visible 
in the present case. From a practical view- 
point, much greater interest attends the 
surgical aspects of the disease. Throughout 
the literature there runs the warning 
against any operative procedure not abso- 
lutely forced by dramatic circumstances. 
Very recently some question has been 
raised regarding this ultra-conservative 
attitude and a suggestion is being advanced 
that in many cases lesser indications might 
appropriately be accepted as justification 
for intervention. This appears to be the 
conclusion of Meltzer after a compilation 
of American statistics and it is clearly set 
forth in the important report of Braasch 
reviewing the unparalleled series of cases 
in the Mayo Clinic. Whether or not this 
modification of attitude will obtain gener- 
ally remains to be seen. Certainly there 
continued to be unanimity of opinion in 
the presence of the mandatory indications 
long established. The case under review 
is presented as coming within this latter 
group. The coincidence of acute bacillary 
and cocal infection is interesting. The 
extent of suppuration throughout the cystic 
mass is perhaps somewhat unusual. In the 
opinion of Keyes, such suppuration, even 
when chronic, 1 is the real justification for 
operation, and he has performed nephrec- 
tomy in one such case. Finally, the delusive 
character of the ordinary urea-retention 
tests, pointed out by Braasch, is again 
evident and is important in relation not 
only to this condition but to many others 
as well. The parallelism between the func- 
tional dye output and the urea clearance 
percentage, revealing deficiencies not in 
any way intimated by blood urea readings, 
suggests greater reliance upon these more 
sensitive indices of renal functional reserve 
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N a paper entitled ‘‘Nephropexy for 
I Ureteral Kinks,” read by me! before 

the New England Branch of the 
American Urological Association, May, 
1929, a review of the literature was made 
up to the time the paper was written. 
Quotations were made from _ different 
authors who were doing nephropexy for 
ureteral kinks, and the comments of note 
made by each were mentioned. At this 
time I| tried to meet the criticisms of those 
who were opposed to nephropexy. 

The technique for taking pyelograms tn 
all cases was described. This technique has 
been carried out in all cases since this time, 
in all of my pyelographic studies; and | 
firmly believe that it is the proper technique 
in each and every case that may come to 
pyelographic study. 

The technique of the operation described 
at that time has been followed and carried 
out in all cases with only minor alterations 
in an occasional case. I tried to point out 
the danger of damaging the kidney par- 
enchyma by placing deep sutures in this 
most important portion of the kidney. 

A group of 35 cases was reported at that 
time and comments were made on the 
results. Since then the group has enlarged 
to more than 100 cases. Ninety cases of 
this group form the subject for discussion 
in this paper. All the patients of this group 
have been seen, questioned, and examined 
since their operation. Ninety per cent have 
had follow-up pyelograms, taken four to 
six months after operation, to determine 
the position of the kidney and whether or 

‘Riley, A. Nephropexy for ureteral kinks. Neu 
England J. Med., 201: No. 19, 929-938 (Nov. 7) 1920. 


not the kink of the ureter was obliterated, 
and what degree of improvement, if any, 
there was in the amount of dilatation of 
the kidney pelvis in any case that showed 
some degree of kidney pelvis dilatation 
before nephropexy was done. 

A study of these go cases showed the 
following: 

Males; 29 cases. Females; 61 cases. 

Kinks; Right ureter, 65 cases. Left 
ureter, 35 cases. 

Kinks of both ureters: In the same case, 
10, Males, 4 cases. Females, 6 cases. 

Operations on both sides at different 
times; 4 cases. Males, 1 case. Female, 
3 cases. 

Ages in which ureteral kinks producing 
symptoms were found in ten year periods 
are as follows: 

Age 
(Years) Cases 
10-20..... 3 (youngest fifteen years 
20- 
30- 
40- 


50-60.... 


60-70... 2 (oldest sixty-four years 


An analysis of these cases show that 
about two females to one male have kinked 
ureters. The right ureter is affected almost 
two to one as compared with the left ureter. 
The ages at which most patients complain, 
and kinks are found, are between the 
twenty and fifty year periods. 


OPERATIVE FINDINGS 


All patients with kinked ureters with 
symptoms enough to warrant one t 
do pyelographic studies will show som 
definite cause why the ureter kinks at som: 
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lefinite point. That point is fixed and 
hows, in the pyelograms taken, to be 
bout 1 to 114 Inches below the uretero- 
pelvic junction. Eight of the cases in this 
eported group showed definite pulsating 
irteries, causing the kinks by crossing the 
ureter or rotating the kidney in such a way 
is to cause a kink of the ureter. Two cases 
showed retroperitoneal malignant disease. 


One was that of a man, whose malignant 
disease was a metastasis from a malignant 
disease of the testicle. The testicle had given 
no symptoms, and was not discovered as 
malignant at the time the patient came into 
the hospital, because of his renal colic. The 
patient was operated on some months after- 
wards for the malignant testicle, and the 
specimen from the retroperitoneal glands and 
testicle compared, and were found to be of the 
same malignant disease. 

The other was a woman; the site of the 

original growth was not determined. One case, 
with a very low right kidney and marked 
kinking of the ureter, had a large stone in the 
kidney pelvis, and a smaller stone in the lower 
calyx. 
All the other cases showed a definite point 
of fixation, due either to tough fibrous 
bands crossing the ureter at the point of 
kinking, or tying the ureter down at the 
point of kinking to the posterior abdominal 
wall. Whether these fibrous bands are due 
to some old inflammatory process, as peri- 
ureteritis, it is hard to say. 

There was one death in this series. The 
death can hardly be attributed to the 
operation, because the chart showed that 
the patient began a general systemic infec- 
tion the evening before the operation; it 
was either not discovered, or overlooked 
by the attending house-officer and nurse 
in charge. 


RESULTS 


Pain was the chief symptom in all the 
cases, and the symptom from which the 
vatient sought relief. All of the patients at 
ome time had had a typical renal colic, 
specially when in the upright position, a 
sudden jar of the body while in this posi- 
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tion, or in getting out of bed quickly. One 
patient in particular had renal colic when 
she turned on her back at night during 
sleep. The kink in this case was found to 
be due to a small artery crossing the ureter 
posteriorly. Between attacks of colic some 
were free of pain, others had a more or 
less dragging pain in the region of the 
kidney. 

The renal colics have been relieved in 
all cases. The dull dragging pain may last 
for some time, due to the readjustment 
of the kidney in its new bed where it had 
been placed at the time of the operation, 
or to an existing pyelitis. A few of the 
patients have had to have ureteral dilata- 
tion, because of the constriction of the 
ureter at the point where there was a long- 
standing angulation or kink, before com- 
plete relief of pain was obtained. 

Nearly all patients have pain in the site 
of the operative scar or along the course of 
some of the large nerves in the region of the 
operative field. These pains will disappear 
in time if such nerves have not been caught 
in the operative scar. One patient had to 
have the nerve dissected out before she 
obtained relief. One patient complained 
of pain some months after relief of the 
pain for which she first came into the 
clinic. From later x-ray findings it is evident 
that her pain is no doubt due to an old 
arthritic spine. 

Three of these women have gone through 
pregnancies successfully without any kid- 
ney disturbance on the operated kidney. 


POSTOPERATIVE PYELOGRAPHIC STUDIES 


Pyelograms taken in some cases four 
months, in most cases six months, in a few 
one year after operation, have been most 
gratifying. All cases show the ureters 
straight, and the kidney lying high up, 
where it was placed at the time of the 
operation. The kidney pelvis shows good 
drainage, and where there was any degree 
of hydronephrosis and blunting of the 
calices, the whole picture approaches that 
of a more normal kidney. 
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I have chosen from this group of go 
cases, pyelograms of 4 cases to illustrate 
what nephropexy will do to relieve these 


Fic. 1. Case 1. 


individuals of their distressing symptoms, 
and change an approaching pathological 
condition to a more normal appearing and 
functioning organ. 


CaseE1. A man aged forty-seven years, was 
operated on in March, 1927. He had complained 
of attacks of colicky pain in the right abdomen 
and back for some time. The pain radiated 
down into the scrotum. There was a history 
of frequency and nocturia. 

Examination: Local: A palpable movable 
tender mass felt in the right lower abdomen 
and loin. 

A pyelogram (Fig. 1) shows a low right 
kidney; its lower pole below the iliac crest. 
The kidney is rotated more than 45°. The 
ureter is near the midline at the fourth lumbar 
level. This displacement of the ureter is due 
to the rotation of the kidney. There is some 
dilatation of the kidney pelvis. This dilatation 
is more evident when compared with the 
other kidney, which is not shown in this 
particular pyelogram. At the uretero-pelvic 
junction there is a break in the ureterogram, 
which suggests some interference or constric- 
tion at this point. 
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Operation: Nepbropexy: A large pulsatin 
artery, extending from the lower pole of th 
kidney to the low abdominal aorta, was found 


Fic. 2. Case 1. 


It was impossible to bring the kidney into a 
normal position, because of the artery, which 
was the cause of the kidney rotation. Clamping 
the artery between the finger and thumb 
showed it supplied only a small area of the 
lower pole of the kidney. The artery was 
ligated in two different places and cut. The 
ureter had to be freed from its midline position. 

A second pyelogram (Fig. 2) was made eight 
months after nephropexy showed the kidney 
practically in a normal position. The ureter is 
straight. There is still a constricted point in 
the ureter at the uretero-pelvic junction. The 
constricted point is most likely due to the 
long-standing kinking of the ureter at this 
point. 

There was some postoperative pain which 
was relieved by dilatating this constricted 
point in the ureter. 

Case 11. A man, aged twenty-two years at 
the time of operation, November, 1928. His 
chief complaint was severe pain in the right 
lower abdomen. The first attack of pain was 
about five weeks previous to the time he was 
first seen. He has had several attacks. He ha 
an appendectomy, November, 1927. Since 
then he had felt perfectly well until five week: 
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igo. He had frequency of urination, which was much below the iliac crest. There is a marked 
getting worse. kinking and tortuosity of the ureter at the 
Examination: Local: There was a right lower ureteropelvic junction. 


Fic. 3. Case 1. Fic. 4. Case u. 


abdominal scar in the region of the appendix. A pyelogram was made two years after 
A tender movable mass was felt low down  nephropexy (Fig. 4), and it shows the ureter 
through the anterior abdominal wall, and in _ straight, and the kidney high up, where it 


Fic. 5. Case 111. Fic. 6. Case 111. 


pack just above the crest of the ilium. was placed at the time of the operation. 
A pyelogram of the right kidney (Fig. 3) This young man has been engaged in athletic 
shows the lower pole of the kidney to be contests, since he was operated on, and before 


P j 
4 
— 
~ 
? 
4 


538 American Journal of Surgery 
his postoperative pyelogram was made, without 
any ill effects. 


Case 11. A married woman, aged thirty- 


Fic. 7. Case Iv. 


nine years, who was operated on in February, 
1930. She was referred to the clinic because 
of attacks of severe pain in the region of her 
right kidney. She had had several attacks of 
severe pain. Between the attacks of severe pain, 
there was a more or less dragging pain in her 
right back, especially while on her feet doing 
her housework. 

Examination: A tender palpable and freely 
movable mass was felt between the examining 
fingers front and back. 

A pyelogram (Fig. 5) shows the kidney much 
lower than normal, and rotated so as to appear 
with its pelvis higher than the calices. The 
ureter is markedly kinked at and below the 
ureteropelvic junction. 

A pyelogram was taken eight months after 
nephropexy (Fig. 6) shows normal cupping of 
the calices and the pelvis normal in shape, but 
it still shows some dilatation. 

Case tv. A married woman, aged thirty- 
nine years, was operated in May, 1929. The 
patient was admitted to the hospital because 
of abdominal pain, nausea and vomiting; the 
pain began four days before admission. The 
pain was first in the epigastric region, and at 
times was quite severe. There was some relief 
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after vomiting. On the day of her admission 
the pain centered more to the right lowe: 
quadrant of the abdomen. There were no 


Fic. 8. Case Iv. 


urinary symptoms. 

Examination: There was some tenderness in 
the right abdomen to just below the level of 
the umbilicus. A palpable, movable, tender 
mass, extending from the right epigastric 
region to the level of the umbilicus, was found. 
Temperature 100°F. White count 12,000. 
Urinalysis was reported negative. 

A pyelogram (Fig. 7) shows the kidney to 
be low, the lower pole about the level of the 
right iliac crest. There is some dilatation of 
the kidney pelvis. The ureter shows a marked 
kink just below the ureteropelvic junction. 
Below this kink the ureter is dilated and 
tortuous; and is displaced more towards the 
midline than normal. 

A pyelogram was made twelve months after 
nephropexy. Figure 8 shows anatomical changes 
from that of the pyelogram before nephropexy 
which are remarkable. This patient feels most 
grateful for the relief she has obtained. 


The symptoms of epigastric pain and 
digestive disturbances, nausea and vomit- 
ing, are sometimes most prominent in 
patients with renal pathology. They were 
the chief symptoms in 2 cases of this series. 
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Cases with renal pathology and gastro- 
intestinal symptoms predominating, with 
or without urinary symptoms, have been 
reported by Colby,? Swan* and Smith.‘ 


CONCLUSIONS 


Nephropexy still has a definite place in 
kidney surgery. The operation is not in- 
dicated where the kidneys are simply 
low and easily felt, but for kidneys that 
giving patients symptoms marked enough 
to cause them to seek an examination, 
expecting relief of the symptoms. Patients 
whose symptoms warrant pyelographic 
studies, and whose pyelographic studies 
show a kinked ureter, with or without 
rotation of the kidney and with or without 
a noticeable dilatation of the kidney pelvis, 
should have nephropexy. 

All patients should have postoperative 
pyelographic studies, made at least four 
months after operation, to determine the 
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condition of the kidney pelvis and ureter. 
The cause for any pain or which a patient 
may complain after nephropexy should be 
determined before the operation is said 
to be of no benefit to the patient. 


SUMMARY 


A series of 90 patients, who had enough 
symptoms referable to the kidney region 
to seek relief, was thoroughly examined, 
and those found to have kinked ureters, 
with or without rotation of the kidney and 
with or without marked dilatation of the 
kidney pelvis, had a nephropexy. 

A comparative study of this series show 
that about two females to one male have 
kinked ureters. The right ureter is affected 
almost twice as often as the left. 

Seventy-eight, about 85 per cent, of the 
g0 patients were between the ages of 
twenty and fifty years. 

All cases have had postoperative pyelo- 
graphic studies, covering a period of four 
months to more than a year. 

All patients have been relieved of their 
symptoms of kidney pain. Where there 
was marked dilatation of the kidney pelvis; 
the picture has been changed to practically 
normal after nephropexy. 


19. Le Comte. J. Urol., 26: 447, 1931. 

20. MacDonatp. Am. J. Obst., 70: 329, 1914. 

21. Martin, J. D. Am. J. SurG., n.s. 21: 17-20 (July) 
1933. 

22. Medical Dept. of the U.S.A. 
11: 475, 1927. 

23. Morris, H. Surgical Diseases of the Kidney and 
Ureter. London, 1901, 2: 359. 

24. Nora. J. d’Urol., 29: 501-504 (May) 1930. 

25. Orconomos. Gaz. d’Hosp., Paris, 94: 197, 1921. 

26. Prey and Foster, Jr. Ann. Surg., 99: 265 (Feb.) 
1934- 

27. Stevens, A. R. J. A. M. A., 72: 1580, 1919. 

28. Stevens, W. E. J. Urol., vol. 31: (May) 1934. 

29. VAUGHAN, G. T. Am. J. M. Sc., 129: 449, 1905. 

30. WoskreEssENSky, G. Zischr. f. Urol., 15: 120, 1921. 

31. Younc, H. H. Practice of Urology. Phila., Saun- 
ders, 1926, 2: 146 and 684. 


in the World War. 


ECTOPIC TESTICLE* 


Brown S. McCuInTIC, M.D. 


FORT SHERIDAN, ILL. 


MPERFECT descent of the testicle 
is not uncommon, misplacement or 
ectopia is rare.! Arrested migration at 

one of the openings of the inguinal canal or 
within the canal is the variety of non- 
descent most frequently seen. Modern 
surgical treatment of cryptorchidism dates 
from the publication of Bevan’s article in 
1899 describing the operation known by his 
name.” 

The testicle first appears in the embryo 
close to the primitive kidney.* It lies in the 
lumbar region a little to one side of the 
vertebra. About the seventh month the 
abdominal wall evaginates to form the 
internal inguinal ring.‘ The vaginal process 
of peritoneum pushes through the ring, 
down the inguinal canal into the bottom of 
the scrotum. The testicle follows the 
vaginal process and reaches the scrotum 
shortly before birth. 

Many reasons have been advanced 
for non-descent and improper descent of 
the testes. Probably all cases are not due to 
the same cause. The mesorchium may be so 
long that the testicle hangs free in the 
abdominal cavity and does not engage in 
the internal ring.° Conversely, the mesor- 
chium may be too short. The spermatic 
vessels or the vas may be too short, the 
epididymis abnormally large. Fusion of the 
testicles and hermaphroditism seem to be 
the causes in some cases. III development 
of the inguinal canal, of the external ring, 
or the dartos are sometimes found and are 
possible causes. 

The gubernaculum has been held respon- 
sible by many writers since the anatomical 
studies of Lockwood in 1887. Murphy® 
taught that the gubernaculum is attached 
above to the testis and globus minor. 


Below it is like a many-tailed ribbon, 
attached to the fascia of the symphysis, 
the perineum, cribriform fascia, anterior 
superior spine, and finally the bottom of the 
scrotum. Any of these attachments of the 
gubernaculum, either above or below, may 
be defective or abnormally developed. The 
pull of the strongest fibers, especially if the 
approach to the scrotum is narrow, deter- 
mines the position of the testicle. 

Eisendrath’ believes the internal oblique 
muscle of the normal individual acts as a 
sphincter, to prevent retraction of the 
testis by the cremaster. In cases of non- 
descent there is poor development of the 
arching fibers of the internal oblique 
and a weak conjoint tendon. Corbus and 
O’Connor' reported six cryptorchid broth- 
ers, indicating that heredity may be a 
cause. Pituitary dysfunction is sometimes 
associated with maldescent. Cases have 
recently been treated with anterior pitui- 
tary principle,’ with reported descent of 
the testicles in some individuals. 

Coley* quotes Biidinger, a German 
surgeon, who states that cicatricial adhe- 
sions between non-descended testicles and 
the intestines are often seen. He believes 
that inflammatory processes in the neigh- 
borhood of the inguinal canal takes place 
prenatally. Cicatricial retraction of peri- 
toneum results and this is the main cause of 
non-descent in his opinion. Counseller™ 
considers peritoneal bands and congenital 
defects to be the two main causes but 
thinks the former are due to extrinsic 
pressure during labor rather than fetal 
peritonitis. 

For a long time it has been a question to 
surgeons whether an undescended testicle 
functions. Moore?! states that if the testicle 
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:s displaced from the scrotum, it degener- 
ates rapidly. He proves by experiments on 
animals that the temperature is several 
degrees higher in the peritoneal cavity 
than in the scrotum. He concludes that the 
scrotum of mammals is the local thermo- 
regulator for the testes and that cryptor- 
chids sterilize themselves by their own 
body heat. Wangensteen!? later showed 
that if artificial cryptorchidism is produced 
in young dogs before spermatogenesis has 
occurred, no degeneration takes place. But 
if produced after spermatogenesis has 
begun, the same degenerative changes are 
seen in the testicles as noted by Moore. 

Articles appear from time to time 
expressing the belief that testicles descend 
spontaneously at or shortly after puberty. 
This belief is not shared by most surgeons. 
The tendency of undescended testes to 
become malignant has long been recognized 
although this has been questioned by 
Eccles,® an English surgeon of large experi- 
ence. We would expect the testicle, when 
it degenerates, to be more liable to malig- 
nancy than a normal organ. 


REPORT OF CASE 


V. D., aged twenty-one, a member of the 
Civilian Conservation Corps, was admitted to 
the Station Hospital, Fort Sheridan, IIL, 
June 5, 1934. He complained of pain in the 
right lower abdomen of two days’ duration. 
The pain was not severe but was constant. 
There had been nausea after the pain began 
but no vomiting; no constipation and no 
diarrhea. He had had a similar attack in 
December 1933 and had been confined to bed 
ten days. 

The patient did not look ill on admission. 
The temperature was normal. There was mild 
tenderness to deep palpation in the right lower 
quadrant of the abdomen, but no rigidity. 
No tenderness on rectal palpation. The right 
testicle was absent from the scrotum and could 
not be felt in the inguinal canal. No inguinal 
hernia could be demonstrated. Physical exami- 
nation was otherwise negative. The laboratory 
reports showed 8800 leucocytes with 75 per 
cent polymorphonuclears. 

The next two days temperature, pulse and 
respiration remained normal. June 6 the blood 
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count was 9600 white blood cells with 77 
cent polynuclear leucocytes. June 7 the count 
was practically the same. The mild tenderness 
in the right lower abdomen persisted, however, 
and he was slightly tender in the right pelvis on 


per 


rectal palpation. Preoperative diagnosis of 
mild catarrhal appendicitis was made and 
operation performed June 7, 1934. 

The appendix was small, 4.5 cm. long, and 
not acutely inflamed. It was bound to the 
posterior wall of the cecum by such firm ad- 
hesions that it was freed with difficulty. After 
the appendix was removed, a further explora- 
tion of the abdomen was made. A small tumor 
appeared to be growing on the ileum about 
3 inches from the ileocecal valve. It looked to 
be 1 by %4 inch in diameter. A peritoneal 
pedicle 3 inches long connected the tumor with 
the right posterior abdominal wall. Between 
the layers of the pedicle a firm cord was felt, 
like the vas in inguinal hernia operations. 
Traction on the tumor and the ileum showed 
that both were distinct but connected by a 
short strong peritoneal adhesion. This was 
clamped and cut. The tumor was incised and 
the typical fish roe appearance of testicular 
tissue was seen. The pedicle was clamped, cut 
and tied at its base, the testicle removed and 
the abdomen closed. 

The laboratory reported chronic appendici- 
tis, with narrow lumen in the appendix con- 
taining hemorrhage and lymphocytes. The 
testicle was grossly normal, measured 3 by 
2 cm., and had a normal epididymis attached. 
Microscopically it showed atrophy of the 
convoluted tubules with hemorrhage into the 
fibrosed interstitial tissue. The epididymis was 
normal. There was no evidence of malignancy. 

Convalescence was uneventful except for a 
stitch abscess which delayed healing and 
necessitated longer hospitalization. The patient 
was questioned further after operation. He 
knew that his six brothers had normal testicles. 
There were no physical or mental defects in 
the members of his immediate family. He knew 
nothing of his grandparents or cousins who 
lived in Austria. His health had always been 
good and he remembered no childhood illnesses. 
He had realized he only had one testicle when 
twelve years old but had never thought much 
about it. He had finished one year in High 
School. 

Physically he was of masculine type with no 
signs of pituitary dysfunction. The left testicle 
was of normal size, scrotum showed normal 
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rugae on both sides. There were no stigmas of 
degeneration. 


COMMENT 


I believe that the symptoms in this 
case were caused by the pull of the pedicle 
on the ileum. The appendicitis was too 
chronic, of too low a grade, to account for 
the symptoms directly. Former attacks of 
acute appendicitis, however, are the ex- 
planation of the adhesions. The density of 
the latter indicates their chronicity. 

2. Failure of this testicle’s descent can 
be explained in two ways. The patient may 
have had appendicitis before his birth, if 
we accept Biidinger’s theory. The localized 
peritonitis which accompanied it caused 
adhesions to form between the testicle 
and ileum. The adhesions effectually held 
the testis in the abdomen. The pedicle 
was gradually lengthened by the pull of 
the intestines. The other explanation is 
that the pedicle was very long in fetal life, 
the testis hung too free and too low to 
engage in the internal ring, and remained 
in the abdomen. Later in life he had ap- 
pendicitis which subsided but left the 
adhesions which glued the testicle to the 
ileum. 

3. The laboratory reported atrophy of 
the convoluted tubules. This testicle could 
never regain its spermatogenic function, 
according to the convincing experiments 
of Moore and Wangensteen. 
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4. Spontaneous descent could never take 
place in this kind of ectopia, either a 
puberty or any other time. 

The testicle was removed as we 
oul any constricting peritoneal band, 
any useless organ or possible incipient 
malignancy. 
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characterized by a 


internal condyle of the femur, which 
usually makes its appearance upon x-ray 
examination three or more weeks after 
injury to the knee. 

While more than 136 cases have been 
reported in the foreign literature, it is only 
recently that 2 cases, both treated surgi- 
cally, have been reported in the English 
literature, one case by Kulowski, the other 
by Frank and John Riebel. 

Both of these patients showed recurrence 
of the bony growth after operative removal, 
is proved by x-ray. One case improved 
clinically, despite return of the growth; the 
‘ther had a recurrence of symptoms. 

The authors of the 2 reported cases are 
of the opinion that the new bone formation 
is not of periosteal origin, but most likely 
the result of a strain or a partial tear of the 
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internal lateral ligament ot the involved 
knee and its associated tendinous struc- 
tures, such as the semi-membranosus and 


2. 


the vastus medialis. 

I concur with their opinion, believing 
that there is metaplasia from ligamentous 
tissue to bone which is initiated by trauma 
and continued by the irritation from mo- 
tion. Most of these cases probably are not 
recognized early and are not treated by 
immobilization. 


REPORT OF CASE 


G. L., colored, male, aged fifty-five, on May 
4, 1933, accidentally stepped into a post hole 
with the left foot. His body was thrown forward 
and outward to the left side. 

At the time of injury, there was immediate 
pain in the region of the left knee joint, which 
he described as similar to a sprain, but the 
discomfort did not prevent his walking home. 
Within a few hours, his knee became swollen 
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and more painful and this condition lasted for 
several weeks, confining the patient to his 
home. After this time, he was able to walk 
with the aid of a cane, but complained of con- 
stant pain over the medial aspect of the left 
knee joint which did not improve. Extreme 
flexion and extension have been limited because 
of more severe pain. 

On June 6, 1933, this patient reported to the 
hospital for treatment. Roentgenographic ex- 
amination of the left knee showed a semilunar 
calcification on the inner aspect of the left 
knee, as shown in the illustration. The calcified 
area corresponded to the point of maximum 
tenderness. 

Examination showed the left knee slightly 
larger than the right. There was tenderness 
over the collateral tibial ligament. Flexion 
greater than to a right angle and extension 
farther than 170° was painful. The patient 
favored the left leg by the use of a cane. Quick 
movements of any degree caused pain. 

After the diagnosis had been made, it was 
decided to follow a conservative plan of treat- 
ment. On June 22, 1933, a plaster cylinder was 
applied from the level of the trochanters of the 
femur to one inch above the ankle joint. The 
patient was instructed to use crutches for a 
period of four weeks, then to use a cane and 
return at the end of seven weeks. On August 9, 
1933, the patient returned and the plaster was 
removed. He was observed for a period of one 
week, during which time he was able to walk 
without pain. Flexion was limited to 70°, 
extension to 175°. There was no tenderness 
over the inner aspect of the left knee. The 
patient was instructed to use a cane for several 
weeks and to return in three months for further 
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observation. 

On July 26, 1934, the patient returned for 
observation, stating that he gradually acquired 
full range of painless motion over a period o! 
several weeks after the plaster cast was re. 
moved in May, 1933. Since he regained free 
motion, he has been able to do his work as a 
manual laborer without pain or discomfort. 
Examination of the knee showed a complete 
range of flexion and extension of the left knee 
joint. There was no tenderness over the interna! 
lateral ligament of the knee. 


SUMMARY 


A case of Pellegrini-Stieda’s disease is 
reported in which a non-surgical plan of 
treatment was followed and resulted in 
relief of symptoms and apparent cure after 
fourteen months. 

This disease seems to me to be a meta- 
plasia initiated by trauma and I believe 
that rest of the injured tissues by partial 
immobilization removes the stimulus to 
further metaplasia and hastens arrest of 
the process, with relief of symptoms. 

Immediate post-traumatic and _ subse- 
quent roentgenograms are essential to 
establish the diagnosis and prognosis. 

An adequate period of conservative 
treatment by immobilization should be 
tried prior to any surgical intervention. 


REFERENCES 


1. Kutowsk1, J. Pellegrini-Stieda’s disease. J. A. M. A., 


100: 13, 1933. 
2. Riese, F., and J. Pellegrini-Stieda’s disease. Am. 


J. of SurG., n.s. 24: 181 (April) 1934. 


TRICTURES of the common duct 
have, as their usual cause, trauma at 
the time of cholecystectomy. They 

occur most commonly in slender individuals 

because the biliary structures can be lifted 
up so easily. If identification is not carried 
out, the common duct can be readily 
injured. As the technique of cholecystec- 
tomy has improved, fortunately fewer 
strictures are being seen. The treatment of 
such condition offers one of the biggest 
problems in the surgery of the biliary tract. 


The patient, female, aged seventy-eight, 
registered April 27, 1934 complaining of 
jaundice of three weeks’ duration. This had 
been associated with abdominal distress, bloat- 
ing and distention. The stools were clay colored. 
There had never been any previous history 
referable to the biliary tract. There was no 
vomiting. The bowels had been moving with 
enemas. There was no blood in the stools. 

Examination revealed an elderly, emaciated, 
jaundiced lady. There were no palpable glands 
in the neck. The examination of the chest was 
negative and the blood pressure was 140 
systolic and 75 diastolic. There was evidence 
of free fluid in the abdomen. Examinations of 
the rectum and pelvis were negative and the 
urine analysis was negative, except for bile. 
The hemoglobin was 85 per cent, R.B.C. 
3,750,000; w.B.c. 10,800. The serum bilirubin 
was 6.3 mg. per 100 c.c. of blood, direct reac- 
tion. The blood urea was 12 mg. per 100 c.c. 
of blood. The blood Wassermann reaction was 
negative. The examinations of the stools for 
bile were repeatedly negative. The x-ray 
examinations of the stomach and chest were 
also negative. There was marked calcification 
of the abdominal aorta and a calcified circum- 
scribed, lesion the size of a hen’s egg near the 
dome of the liver. 

One day after admission there was a circu- 
latory collapse, associated with coma, but she 
recovered after the administration of glucose 
intravenously. The patient’s condition was 
never good; and in spite of intravenous glucose, 
her course was constantly downward. There 
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was practically never any fever. We felt that 
the diagnosis was probably a carcinoma of the 
head of the pancreas with obstructive jaundice. 
In spite of the fact that she never had any pain 
referable to the biliary tract, there was no 
proof that she might not have a common duct 
stone. For this reason we always advise 
exploration, the patient’s condition warranting 
it. Should a malignancy be discovered, a 
side-tracking operation will relieve the jaundice 
and the severe itching, and will allow the 
patient to enjoy relief for a time. 

At death, an inflammatory stricture which 
involved the common hepatic duct and 
extended into the liver, was found. The cross 
section of the common duct showed a marked 
thickening due to fibrous tissue and clumps of 
diplococci. The gall bladder did not appear to 
be diseased, it was flaccid and there were no 
stones in it or in the common duct. The 
pancreas also appeared normal. The biliary 
ducts above the stricture were markedly 
dilated (hydrohepatosis). The liver itself was 
small. The area of calcification, described in 
the x-ray report proved to be a calcified cyst 
of the liver. Examination of the entire gastro- 
intestinal tract was negative. 

These strictures are a result of an oblit- 
erative cholangitis. Obstructive jaundice 
occasionally develops months or even two 
years after removal of the gall bladder, 
due to stricture. These must be due to an 
inflammatory process, which existed at the 
time and continued after cholecystectomy. 
We have at times seen a diffuse obliterative 
process, in the extra hepatic ducts, the 
opening in the ducts being insufficient 
to admit even a small tube for drain- 
age. To see a localized obliterative process 
in the ducts is unusual, in the absence 
of pathology in the gall bladder. Stric- 
tures in the ducts present the most 
difficult tasks in surgery. In the case under 
consideration, the best procedure would 
probably have been to produce an external 
biliary fistula and later transplant it to the 
duodenum. 
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LTHOUGH the age limitation of 
cancer in general has been steadily 
extended, especially among young 

patients, it is with some shock, however, 
that one receives a histopathological report 
of “‘well advanced carcinoma” on thyroid 
material removed from children and young 
adults. This is particularly true because 
the neoplasm is usually unsuspected even 
at operation, except in advanced cases, and 
there has been, therefore, no conscious 
attempt at complete removal of the growth. 
In spite of repeated reports on carcinoma 
of the thyroid, relatively little has been 
written regarding its occurrence in very 
young patients, although many authors 
mention one or more instances of the lesion 
occurring at the age of twenty or younger. 
Fowler,’ however, found at the Mayo 
Clinic, 7 cases among 112 patients under 
twenty-six years of age with carcinoma. 
This incidence, 6.2 per cent, in his group 
was exceeded only by cancer of the 
stomach, colon and ovary. Miiller and 
Speese,® reporting 31 cases of carcinoma of 
the thyroid, mention 2 patients who were 
aged eighteen. Hughes® reported a girl of 
thirteen who had a papilliferous carcinoma 
of the thyroid. Meleney’ reported a Chinese 
boy, seventeen, with a large malignant 
goiter which had metastasized extensively 
to the cervical lymph glands. Eberts and 
Fitzgerald! described a fifteen year old 
girl who had a definite carcinoma of the 
thyroid. Coller' and Simpson” each have a 
fourteen year old child among the cases of 
thyroid carcinoma studied by them. 


MATERIAL 


cases reported below the 
patients were all under twenty years of 
* From the Department of Surgery, University of Michigan. 
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In the 5 


age and were operated upon within a five 
year period. 


Case 1. A. M. No. 233374, female, aged 
fourteen. Patient came to the clinic because of 
progressive enlargement of the neck present for 
three years. Rapid growth of the goiter had 
been observed for three months. There were no 
symptoms of hyperthyroidism; the basal meta- 
bolism was +12 per cent. Subtotal thyroidec- 
tomy was done January 28, 1930. Pathological 
report.* “Advanced adenocarcinoma arising in 
an old adenomatous goiter. The entire neo- 
plasm is well encapsulated but can easily have 
metastasized.”” A second operation was done 
February 19, 1931 for removal of two nodules 
0.5 and 1 cm. respectively on the right side of 
the neck. These proved to be recurrences: 
“Well advanced adenocarcinoma, still within 
thyroid tissue, and associated with non-neo- 
plastic thyroid nodules. The malignant areas 
appear to be encapsulated.” X-ray therapy was 
given following the first operation. A recent 
check-up shows the patient to be in good health 
with no evidence of further recurrence of 
metastasis three years after the last operation. 

Case u. H. G., No. 151932, male, aged 
fifteen. A deaf mute, admitted because of 
lumps in the neck which had been present two 
vears. Growth of these tumors had been rapid 
for one year. At operation July 26, 1926 
several large adenomatous masses were re- 
moved. Pathological report: “Multiple adeno- 
mas, in two of which the proliferation is so 
atypical that the diagnosis of malignant 
adenoma must be made. The proliferation 
appears to be confined by the capsules of the 
adenomas.” X-ray therapy was given following 
operation. All attempts at follow-up on this 
patient have been unsuccessful. 

Case 11. D.D., No. 200081, female, aged 
fifteen. A true cretin, slow of growth and 

* The histopathological examination in all cases was 


made by Dr. C. V. Weller, Director of the Pathological 
Laboratories, University of Michigan. 


development with mental retardation. A nodu- 
lar goiter had been present for five years with 
progressive enlargement. Thyroid extract had 


Fic. 1A. 


been given at intervals since the child was 
six months old. For several months there had 
been increasing fatigue and difficulty in 
breathing. The basal metabolism was — 35 per 
cent. Subtotal resection of a very large adeno- 
matous goiter was done September 12, 1931. 
Pathological report: advanced adenocarci- 
noma arising in an adenoma. Plugs of carci- 
noma cells occur in veins and lymphatics out- 
side the capsule.’ Basal metabolism three 
months after operation was —I per cent. 
X-ray therapy was not given because of the 
cretinism. A frequent and thorough check-up 
of the patient shows her to be well, with no 
evidence of recurrence or metastasis two and 
one-half years after operation. Her mental 
condition and development are much improved 
and she attends school regularly. 

Case iv. W. C., No. 267282, male, aged 
eighteen. Student, entered the clinic because of 
nervousness and irritability, loss of 8 pounds in 
weight, and insomnia. Onset of these symptoms 
was one year previous at which time enlarge- 
ment of the thyroid had been noted. Basal 
metabolism +1 per cent. The right thyroid 
lobe was large and several stony hard areas in 
it suggested carcinoma before operation. On 
June 20, 1931 a nearly total right lobectomy 
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of the gland. Pathological report: 


was done because of the neoplastic appearance 
Adenocarci- 
noma arising in a papilliferous cyst adenoma. 


Fic. 1B. 


Fic. 1. Case 1. A. Advanced adenocarcinoma arising in an old adenomatous goiter. Subtotal thyroidectomy, January 
28, 1930. B. Recurrent carcinomatous nodule removed from same patient, February 19, 1931. 


Infiltration of connective tissue trabeculae and 
capsule.” The right recurrent laryngeal nerve 
was apparently divided at operation with per- 
manent paralysis of the right vocal cord. X-ray 
therapy was given. Repeated follow-up exami- 
nations have failed to show any evidence of 
recurrence or metastasis and he is in good 
health two and one-half years after operation. 

Case v. J. W., No. 208070, female, aged 
nineteen. A student, entered the clinic because 
of fatigue, irritability, weight loss and goiter. 
A hickory-nut sized nodule had been present in 
the thyroid for five years. Basal metabolism 
was —9 per cent. Subtotal thyroidectomy was 
done February 20, 1929. Pathological report: 
“Malignant adenoma. Adenocarcinoma with 
colloid goiter.” X-ray therapy was not given. 
The last follow-up contact with the patient 
three years after operation showed her to be 
well, with no recurrence or 


metastasis. 


evidence of 


DISCUSSION 


Considering these cases of thyroid car- 
cinoma, as well as those reported elsewhere, 
we must conclude that the lesion in young 
people is not common, though by no means 


j 
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a rarity. Excluding the predominant sex 


incidence in females usually found (not 
seen in the foregoing cases) the most 


Fac. 2. 
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district, also found a previously existing 
adenomatous goiter in 94.4 per cent of 
thyroid cancers, at the Lahey Clinic. 


Ay 


Fic. 2. Case 11. Adenomatous goiter with atypical proliferation which appears to be confined by capsules of ade- 
nomas. Malignant adenoma. Attempts at follow-up in this case have been unsuccessful since subtotal thyroid- 


ectomy. 


Fic. 3. Case 11. Far-advanced adenocarcinoma arising in an adenoma. This patient was a typical cretin and is 
much improved generally two and one-half years following subtotal thyroidectomy. 


significant finding in all cases is the pres- 
ence of a nodular enlargement of the 
thyroid, shown by microscopic examina- 
tion to be made up of multiple adenomas. 
In the present group, a goiter had been 
present in all cases for from one to twelve 
years, average 4.5 years. Other reported 
cases of carcinoma in young patients had 
a goiter as follows: 


Duration 
of goiter 


Age of 


hor . 
Author patient 


(years) 
18 ? 
Muller and Speese......... 3 8 


13 
Meleny 17 
Eberts and Fitzgerald... .. 17 
Fowler. .. (7 under 26) | av. 


Coller! found 98 per cent of thyroid 
carcinomas in an endemic goiter region to 
have been preceded by adenomatous goi- 
ters. Clute and Smith,’ in a non-goitrous 


Simpson,'° reviewing 50 carcinomas, all of 
which arose in adenomatous goiters, found 
that thyroid enlargement had been present 
in all cases, and had usually been noted at 
puberty. 

One must conclude then, that in the vast 
majority of carcinomas of the thyroid, a 
deviation from normal, in the form of an 
adenoma, is a prerequisite. That these 
adenomas, in young individuals just past 
the age of puberty, represent degenerative 
changes or involution bodies in an other- 
wise normally functioning thyroid seems 
less probable than the theory that all 
adenomas are congenital benign neoplasms. 
Many of these are represented in fetal life 
or in infancy by a single acinus which 
responds to the increased demand during 
puberty by abnormal growth which in 
some instances produces a malignant neo- 
plasm. An analogous response of a neo- 
plasm to a physiological stimulus is seen IP 
the strikingly rapid growth of carcinoma 
in the lactating breast. 


Fic. 3. 
3 
3 
5 
6 


In the present series, it may be noted 
that although a goiter had been present 
for varying periods from one to twelve 


Fic. 4. 
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since discharge from the hospital, soon 
after operation. Of the remaining 4 pa- 
tients, 2 were known to be alive and well, 


Fic. 4. Case 1v. Adenocarcinoma arising in a papilliferous cyst adenoma. Malignancy was suspected before oper- 
ation and a total right lobectomy was done with a permanent right recurrent nerve paralysis resulting. Apparent 


cure three years after operation. 


Fic. 5. Case v. Malignant adenoma. Adenocarcinoma with colloid goiter. No evidence of recurrence three years 


years, there had been a uniform response 
at puberty in all cases, that is, from eleven 
to fourteen years. This is of special interest 
in Case 111, a cretin with congenital thyroid 
deficiency in whom thyroid enlargement 
had started at the age of fourteen, one year 
prior to operation. Although a subtotal 
thyroidectomy was done, the basal metab- 
olism, which had been —35 per cent, rose 
to normal (—1 per cent), a level which had 
previously been impossible to attain even 
with large amounts of thyroid extract. 
This ability of a very small amount of 
thyroid gland to maintain a normal 
metabolism, following the removal of an 
adenomatous goiter, has been described 


by Coller and Arn.’ 


RESULTS 


An attempt has been made in all of these 
5 cases to secure accurate follow-up data, 
and a recent examination was possible in 3. 
No contact has been possible in Case 1 


after operation. 


with no evidence of recurrence or metasta- 
sis two and one-half years after operation, 
and 2 also free of symptoms and apparently 
well three years after operation. Clute® is 
of the opinion that one year survivors of 
operation for carcinoma of the thyroid 
are probably cured. While this may be a 
somewhat over-optimistic view, it does 
seem probable that patients surviving two 
and one-half to three years may have a 
favorable prognosis, especially in an age 
group in which neoplastic growth is usually 
rapid. 

Although there has been some irregular- 
ity in the postoperative use of x-ray in this 
series, it is probably in general a valuable 
adjunct in the treatment, and in most cases 
should be used in combination with 
surgery. Schriener and Murphy,’ in a 
recent report on thyroid malignancy, 


conclude that early operation followed by 
x-ray offers the only chance of cure in an 
otherwise fatal disease. 


It is of interest 


— 
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that Case 111 in our group, in which plugs of 
carcinoma cells were found in the veins 
and lymphatics outside the capsule of the 
gland, received no x-ray therapy because 
of the preoperative hypothyroidism. AI- 
though a grave prognosis was given, a very 
recent examination of this girl shows no 
evidence of carcinoma and a decided 
improvement in the hypothyroid state. 
Thyroidectomy in children and young 
adults should always be done only after 
careful consideration of the indications 
and the small incidence of carcinoma 
unsuspected before operation probably 
offers no reason for adopting a more radical 
view. A nodular, or predominantly adeno- 
matous goiter in a child just past puberty, 
or the unusual growth of a nodule in a 
simple colloid goiter may, however, suggest 
the possibility of neoplasm and furnish 
the indication for operation. The common 
factors contributing to the mortality rate 
in thyroidectomy are usually absent in 
young individuals and the operation, in 
carefully selected cases, may completely 
remove an unsuspected carcinoma. 


SUMMARY 


1. Five cases of carcinoma of the thyroid 
are reported in individuals under twenty 
years of age. 

2. The lesion was suspected before 
operation in only 1 case; in 4 the diagnosis 
was made by microscopic study. 

3. A nodular adenomatous goiter, first 
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observed during puberty, had been present 
in all cases for an average of 4.5 years. 

4. Follow-up studies of 4 _ patient: 
showed them all to be alive with no 
recurrence or metastasis for periods of 
two and one-half to three years after 
operation. No follow-up data are available 
in one case. 

5. The removal of rapidly enlarging 
thyroid nodules or predominantly adeno- 
matous goiters in children and young 
adults is advocated in selected cases. 
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T would be difficult to find a region of 
the body in which dermoid cysts have 
not been reported. Wherever congeni- 

tal foldings or postnatal trauma drive 

ectodermal cells into the deeper tissues, 
dermoid and epidermoid cysts appear.' 

Dermoid cysts of the ovaries and of the 

skin about the skull are common. We are 

more or less familiar also with presacral 


dermoid cysts and dermoid cysts of 
the nose, mediastinum, brain, umbilicus, 
kidney and testicle? When occurring 


in unusual sites, however, they are apt to 
lead to erroneous diagnoses unless the 
possibility of these ubiquitous tumors 
is constantly kept in mind. 

Dermoid cysts of the abdomen exclusive 
of those found in the gynecological and 
urological material and those in the 
abdominal wall are very rare.* Up to 1928, 
Murey‘ found only 14 reported cases. 
Judd*® added to these, 7 cases from the 
Mayo Clinic. Since then 12 new cases 
have been reported by Love, Lazarus, 
Krueger, Tomoika, Aviles, Cortella, Kuest- 
ner, Finucci, Ugelli, and Ottow.®—* Withal, 
the condition is very rare. Judd estimates 
its frequency at less than one in 100,000 
cases, but each case reported demonstrates 
some point of etiologic, diagnostic or thera- 
peutic interest. 

In the following case there was no 
suspicion of dermoid cyst until operation 
disclosed it. 


CASE REPORT 


A white woman, D. F., fifty-three years old, 
entered the Cook County Hospital with a 
uistory of a vague sensation of fullness in the 
ipper abdomen for the last four months. There 
vere also attacks of more definite pains which 
regan soon after eating. She had lost about 
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20 pounds in weight. 
Physical examination revealed a mass, the 
size of a small orange, in the mid-epigastrium. 
It was firm, irregularly round and apparently 
freely movable within the abdomen except 
that it was attached deeply and superiorly. 
There was slight tenderness over the mass. 
There was no jaundice. Examination of the 
stools showed a 4 plus reaction for blood. 

The presumptive clinical diagnosis 
carcinoma of the stomach. 

Fluoroscopy, however, showed no apparent 
pathology in the stomach, esophagus and duo- 
denum. A Graham-Cole test showed non- 
visualization of the gall bladder. 

At exploratory operation, a large distended 
but thin-walled gall bladder appeared in the 
wound. A few small stones were found in the 
neck, but none in the cystic duct. The gall 
bladder was drained. 

Beneath the gall bladder, a large mass was 
found. It was the size of a large orange and 
fairly round except for a backward and upward 
extension toward the vertebral bodies. It was 
moderately firm, and fixed by inflammatory 
adhesions to the structures which surrounded 
it. These structures, however, were freely 
movable, so that the tumor moved with them 
except as it was attached by its dorsal extension. 

The tumor occupied chiefly the right side 
of the lesser omental bursa and was covered by 
layers of the transverse mesocolon. A small 
portion of it could be seen bulging out of the 
transverse mesocolon into the greater peritoneal 
cavity. The transverse colon near the hepatic 
flexure covered the mass, but was not com- 
pressed by it. The stomach and gastrohepatic 
omentum hid most of the mass from view. 
The tumor covered the head and neck of the 
pancreas and sent an extension over the 
pancreas toward the vertebral bodies. It 
bulged upwards and pressed on the cystic duct. 

The tumor could not be excised because of 
the inflammatory adhesions. It was incised, 
however, and a large quantity of the typical 
cheesy dermoid cyst material mixed with 


was 
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numerous hairs was evacuated. The wall of 
the cyst was thickened by inflammatory 
granulation tissue. The cyst cavity was 
Enlarged gaii-biadder 


due to pressure of 
cyston cystic duct 


cauterized with 10 per cent formaldehyde and 
packed with itodoform drains, and the ab- 
dominal wound was loosely closed. 

The patient made an uneventful post- 
operative recovery. The todoform drain was 
removed on the tenth day, the gall bladder 
drain on the eleventh. Drainage continued 
from the sinus leading into the cyst cavity, but 
slowly abated. The patient was discharged on 
the twentieth postoperative day in good 
condition and draining very slightly from the 
wound. 


DISCUSSION 


This is the third case reported in the 
literature in which symptoms simulated 
those of a gastric lesion. In Love’s case 
the post-prandial pains and a large hem- 
atemesis led to the diagnosis of peptic 
ulcer. A large cyst was found pressing 
into the greater curvature of the stomach. 
Love attributed the hematemesis to pres- 
sure by the tumor on the gastric vasa 
brevia. In one of Judd’s cases® the cyst was 
in the greater omentum at some distance 
from the stomach. Yet the patient had 
post-prandial pains which disappeared 
when the cyst was excised. Vague ab- 
dominal distress with indefinite post- 
prandial exacerbations are characteristic 
of abdominal dermoid cysts whatever their 
location in relation to the stomach. The 
definite pains after meals in our case, the 
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loss of weight and especially the blood in 
the stools led to the erroneous diagnosis 
of gastric carcinoma. The melenae in our 
case may be attributed to pressure by the 
cyst on the rich plexus of veins in the 
duodenal bend. 

Fluoroscopy was negative in our case. 
In some cases an extramural tumor may 
be diagnosed by the appearance of a 
smooth filling defect.*'® In other cases the 
wall of the cyst becomes calcified or the 
abundant hair within the cyst contents 
may make it slightly radiopaque. Because 
of its calcification, the cyst in Love’s 
case was finally diagnosed as a hydatid 
cyst. There was no calcification in the 
wall of our cyst, its contents were not 
thick with hair and it did not obstruct 
the stomach, duodenum or transverse 
colon. 

Its upward extension, however, did 
obstruct the cystic duct and cause dis- 
tention of the gall bladder. This is the 
only example of such a complication which 
we could find. The less compressible 
common duct was not obstructed. 

Its location in the lesser omental bursa 
is unusual. Most of the dermoid cysts of 
the abdomen are in the greater omentum 
and mesentery. Tomoika, Krueger and 
Judd have reported cysts in the retro- 
peritoneal tissues. Judd reported two 
dermoid cysts in the stomach. Masson 
reported one which resembled our case 
in the tail of the pancreas. Our case is 
the only one we could find described that 
was located in the right half of the omental 
bursa. 

The preponderance of abdominal der- 
moids in women (8 to 1 as compared with 
men) and the occasional synchronous 
presence with a dermoid cyst in the 
ovary has led to the view that abdominal! 
dermoids arise by implantation from the 
ovary (Sajou). The evidence for this 
view is as yet insufficient. In most of 
the cases reported, the ovaries were per- 
fectly normal. 

Inflammatory changes in the cyst, tor- 
sion of the omentum” and _ intestinal 


. 
Fic. 1. 
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obstruction are possible complications. 
Complete excision wherever possible is 
the ideal treatment. This is sometimes 
impossible because of dense inflammatory 
adhesions or attachment to vital structures 
(e.g. the aorta in 2 cases). In these cases, 
marsupialization is the treatment of choice 
and usually ends in only a limited period 
of drainage. 


SUMMARY 


An unusual case of dermoid cyst of 
the lesser omental bursa is reported. In 
symptomatology these cysts may simulate 
a gastric carcinoma. Where excision is 
impossible, marsupialization is an effective 
procedure. 
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INSTRUMENT 


A NEW SUCTION DEVICE* 


OswALp SwInNgEY LOWSLEY, M.D., F.A.C.S. 


NEW YORK CITY 


T the suggestion of Mr. Leo Savolly, 

one of the orderlies at the New 

York Hospital, we have been using 

a drainage device which is simple and most 
effective. 

A description is hereby included for the 
benefit of those who wish to make use of 
the method. 

The device consists of a Y tube to which 
is attached a piece of rubber tubing in the 
form of a circle or oval, punched in the 
bottom of this tube at regular intervals, 
around its whole circumference, are fairly 
large holes. These are placed on the under 
surface of the tube which in practice is 
laid on a piece of gauze over the discharging 
suprapubic or other urinary fistula. This 
device is connected with a suction appara- 
tus and any fluid discharge from the 
sinus immediately is absorbed by the gauze 
and sucked away from the gauze by one 


of the manv holes on the under surface of 


the rubber tubing. . 
There is no chance for the skin to be 
sucked up into the tube because of the 


multiple holes present and because of the 
protection afforded by the gauze. 

We have found this particularly effective 
and simple to manage and is most economic 
in that a tremendous amount of gauze 
which would ordinarily have to be changed 
frequently is not necessary. It has been 
found that only one dressing need be made 
each day in the cases upon whom we have 
tried this method. 

A very satisfactory modification of the 
method has been devised in which the 
suction ring is placed inside of a flat rubber 
sponge hollowed out. The whole apparatus 
is strapped to the skin so that the fistula 
is in the middle of the hollowed out part 
of the sponge, the suction tube fitting 
into a groove at the skin surface. There 
are vent holes in the top of the chamber. 

This apparatus should be useful in any 
kind of discharging fistula. 

Note: The author wishes to express his 
gratitude to Mr. Leo Savolly who developed 
this instrument on the wards at the New 


York Hospital. 


* From the Department for Urology (James Buchanan Brady Foundation), New York Hospital. 
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device placed with ) 


openings placed } . rubber band to hold 


downward against device in position 
gauze pad 


adhesive 


adhesive” 


paper clip~ paper clip 


uze pad placed 
fistulous 


Fic. 1. Suprapubic drainage device. 1. Rubber tubing attached to a t-shaped glass tube, as seen from anterior 
surface. 2. Posterior view of rubber tube and openings in rubber tube. Urine is sucked up through 
these openings. 3. Device in position over a suprapubic fistula. A gauze pad is placed over fistulous opening; 
rubber tube attached to suction tube is placed with holes downward against gauze held by rubber band. 


rubber band holding 
device iN position 


aanesive 


Fic. 2. Cross section view showing device in position. Shows bladder fistulous tract to skin with gauze pad over 
it and device held in position by means of a rubber band. Paper clips and adhesive are used to hold rubber 
band on device. 
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PREVENTING PLASTER-OF-PARIS FROM INJURING ANKLE 


CHARLES HAINES, M.D. 


NEW YORK CITY 


T. is sometimes necessary to apply 
circular plaster from the groin to the 
ankle in order to immobilize the knee 

joint. After a few days the plaster tends to 
become loose and, when the patient walks, 
to slip downward. As a result it presses on 
the ankle and sometimes on the heel, thus 
becoming uncomfortable, and often bruis- 
ing or even cutting the skin. 

I have found that such injury can be 
avoided by the simple expedient of properly 
padding the distal end of the plaster with 
felt. 

First a well-fitted stockinette is applied 
to the skin. The stockinette is somewhat 
longer at each end than we plan to make 
the plaster. 

Then the felt is applied. This should be 
14 inch thick, 5 inches wide and long 
enough to encircle the patient’s leg just 
above the malleoli. The felt is cut in four 


places half way through its width. It is 
placed around the patient’s ankle, over the 
stockinette, the half with the cuts at the 
distal end, and held in place with adhesive 
tape. 

Sheet wadding is then applied as a pad 
over the leg and thigh. Plaster-of-Paris is 
next put on, leaving the cut half of the felt 
uncovered. This cut, uncovered half of the 
felt is folded back over the end of the 
plaster. The stockinette is then folded 
back and a few turns of plaster-of-Paris 
applied to hold it and the felt in place. 
Thus a felt pad entirely encircles the leg 
at the ankle between the plaster and the 
skin. 

By this addition of a small piece of felt to 
the equipment used in immobilizing the 
knee joint, the plaster at the ankle is made 
less uncomfortable than usual and injury 
to the skin is avoided. 
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NICHOLAS CULPEPER 
{ 1616-1654} 


BIOGRAPHICAL BREVITIES The American Journal of Surgery 
N.S. Vol. xxvu, March, 1935 
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ICHOLAS CULPEPER, described 
as a soldier, physician, astrologer, 
philosopher and politician, was 
born in London on St. Luke’s Day, October 
18, 1616. He lived through uncertain, 
dark times, just before the “‘great dawn”’ 
of Science. 

Culpeper’s father was a Sussex clergy- 
man, and of the famous house of Culpeper. 
At the age of eighteen, Nicholas went to 
Cambridge for a short time. While there, 
he fell in love with a comely heiress with 
whom he arranged to elope. On the way 
to their rendezvous she was killed by 
lightning. This, and the death of his 
mother, threw him in the depths of 
despair. 

Later, he became apprenticed to an 
apothecary in Bishopsgate. He was intent 
upon studying medicine and astrology. 
The apothecary failed and absconded, 
and Nicholas joined another master who 
proved to be just as unreliable. About 
this time, he engaged in a duel, the results 
of which caused him to flee to France. 
Inasmuch as he did not study for a clergy- 
man’s réle his grandfather cut him off 
with only 4o shillings. 

Culpeper set up (1640) as a Physician 
ind Astrologer, in Red Lion Street, Spital- 
ltelds. At that time astrology was con- 
sidered quite the scientific thing and 
played no mean part in the lives of the 
eople. Before he died its star was waning 
‘ast. In 1652 a broadside was issued 
gainst Culpeper, entitled, ““A Farm in 
spittlefields where all the knicknacks of 
\strology are exposed for sale. Where 
Nicholas Culpeper brings himself under 
iis velvet jacket. 1. His chalinges against 
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the Doctors of Physick. 2. A Pocket of 
Medicine. 3. An Abnormal Circle.” 

Culpeper wrote and translated many 
books, but the one that aroused the 
ire of the great of his day, and which 
“trespassed on the monopoly claimed 
by the recognized medical writers,’’ was 
a book entitled ““The English Physician 
enlarged with 369 medicines made of 
English herbs that were not in any impres- 
sion until this. The Epistle will inform you 
how to know this impression from any 
others.” 

For the first time such a book was 
published in English so that all who 
desired could read. It had an enormous 
sale. It added to Culpeper’s army of 
enemies. A Royalish periodical, Mercurius 
Pragmaticus (Sept. 4, 1649) mentioned 
that “the Pharmacopoeia has been done 
(very filthily) into English by one Nicholas 
Culpeper... . ” 

Withal, at best, Culpeper was a quack 
and lacked scientific methods. But he is 


interesting in that he “broke with 
authority and _ popularized medical 


knowledge.” 

He married an Alice Field, who brought 
him a considerable fortune. They had 
seven children, only one of whom survived. 
In 1643, due to his political beliefs, he 
joined the Army. He was wounded in the 
chest. This resulted in his returning to 
his studies. 

He contracted tuberculosis, and died 
(January 10, 1654) at the age of thirty- 
eight years. He was buried in the New 
Churchyard of Bethlehem, where it was 
his wish to lie. 


We 


[From Fernelius’ Universa Medicina, ll 1679.] 


BOOKSHELF BROWSING 


IS AGRANULOCYTOSIS A NEW DISEASE? 


Frep STENN, M.D. 


CHICAGO 


HOUGH agranulocytosis owes its 
first accurate description to Brown 
and Ophiils,! two Americans, who re- 
ported a single case in 1902, still there exists 
information indicating that this disease 


was possibly known a century ago, perhaps 
The blood count and the differential 
smear were hardly available to physicians 
before the opening of the twentieth century 
and thus a positive diagnosis of this disease 
entity was impossible. However, there are 


more. 


clearly described cases of symptom- 
picture which intimately parallels our 
modern conception of agranulocytosis, a 
fact appreciated in 1931 by Pepper.’ 
Almost 2300 years ago Hippocrates® recog- 
nized a rapidly fatal pharyngeal disease 
characterized by gangrene with over- 
whelming symptoms. Celitus and Aretius 
noted the throat with its black eschar; 
Caelius Aurelius and Aetius referred to 
rare ““synanche,” the phlegmonous state of 
strangling of the throat. Rhazes wrote of 
“meri,” the putrid-odored gangrene of 
the throat, and Avicenne and Albucasis 
allude to it in their memoirs. Since their 
writings various names have been applied 
to this condition, and amongst the common 
ones are ulcus syriacum ou egyptiacum, 
carbunculus anginosus morbus puerorum, 


garotillo, morbus suffocans, morbus strang- 
ulatorius, ulcére gangréneux, mal de gorge 
gangréneux pharyngitis, acuta infectiosa 
phlegmonosa, and angina maligna. 

In 1857 Adolphe Gubler* described the 


following case: 


A maid aged ? entered the hospital on April 
22, 1855, always in good health, and who had 
suddenly on April 15 become ill with a violent 
sore throat and severe pain on deglutition. On 
the soft palate was seen a grey-black gangren- 
ous plaque extending to the left of the palate 
onto the pillars and involving the left tonsil. 
The surrounding tissue was violaceous. The 
breath was foetid and the voice nasal. There 
was no dyspnoea. Feebleness and prostration 
set in despite the slightly rapid pulse and almost 
normal temperature. The lesion progressed 
despite cauterization. The eyes became de- 
pressed and injected and the pulse very feeble. 
On April 28 the skin was cold. The cheeks, 
hands, and forearms were violaceous. The pulse 
was almost insensible, beating 32 times pe! 
minute. There was no nausea, no vomiting, no 
diarrhea, no impaired respiration. The prostra- 
tion became more marked, the pulse beat 15 
times per minute and on April 30, the patient 
died. 

Autopsy showed an_ extensive 
process involving the left tonsil, pillars, and 
left palate and early necrosis of the right tonsi! 


necrotic 
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extending into the pharynx. The submaxillary 
slands were enlarged. All the viscera were 
deeply congested. 


The author felt that he had to his satis- 
faction outruled erysipelas, scarlet fever, 
typhoid fever, smallpox, malaria, and 
diphtheria, and attributed the malignant 
angina to “‘un poison septique qui déprime 
les forces vitales.” 

In 1859 Fernie’ reported a case of putrid 
sore throat thus: 


I am induced to transmit notes of the follow- 
ing case which has recently occurred in my 
own house under my continued observation. 
In February last my groom, a remarkable 
steady sober young man, aged 20 years, of a 
thin spare habit, pale complexion and bilious 
temperament, was attacked with ulcerated 
sore throat which though more than ordinarily 
persistent in duration was superficial and 
characterized by no unusual symptoms. This 
yielded after six or seven days to quinine, 
chlorate of potash, astringent gargles, beef 
tea with wine, and other tonic treatment, 
leaving the patient somewhat weak and in 
impaired health. However, he quickly resumed 
his ordinary occupation, and continued appar- 
ently convalescent on restoring regimen until 
the middle of April, when, being again 
questioned about his appearing ill, he com- 
plained that the soreness of his throat had 
returned. At this time I observed that the 
entire posterior fauces, tonsils, and uvula were 
highly congested, of a livid angry appearance, 
and coated with a viscid tenacious secretion 
over their general surface. A small yellow 
ragged slough also appeared on the anterior 
aspect of the right amygdala. 

To this the caustic pencil was freely applied 
underneath and around its margin. A gargle 
of sulphate of zinc with muriatic acid was 
ordered to be frequently used, and 20 minims 
of muriated tincture of iron with two grains of 
quinine were exhibited in water every four 
hours. The pulse at this time was quick, feeble, 
and thready, with much general languor and 
depression. A liberal allowance of beef tea and 
port wine was directed to be supplied, and an 
ilternate succession of mustard poultices and 
not fomentations was applied to the throat. 

On the next morning I found that the size 
f the slough had increased with dire rapidity, 


Stenn—Agranulocytosis 


American Journal of Surgery 559 


almost the entire tonsil with its pillars being 
already involved, while the uvula presented an 
ugly ash-colored spot; the viscid secretion had 
become more copious and tenacious, being 
foetid and of a dark tinge. Likewise, an 
offensive muco-purulent discharge now began 
to issue from both nostrils, and increased in 
quantity during the day. The tongue had 
become dry brown and thickly coated whilst 
the pulse indicated an increased degree of 
general asthenic prostration. . . . Toward 
evening confusion of the mind, low muttering 
delirium began to supervene; meanwhile the 
act of swallowing remained practicable without 
much apparent difficulty. Neither did any 
external swelling of the throat or glandular 
enlargement impede ready respiration. The 
semi-conscious condition continued during the 
night with some intermissions of troubled 
sleep. 

On the morning of the third day matters 
were still worse: the slough had .now involved 
nearly all the texture of the throat, the pulse 
told of circulatory powers more and more 
enfeebled. On being raised in bed that the 
throat might be examined the patient immedi- 
ately fainted. The extremities assumed a cold 
livid and shrunken character. Toward evening 
through excess exhaustion the patient quietly 
died. 


Of the diagnosis Fernie is doubtful, but 
he suggests malignant scarlatina without 
rash. The clinical syndrome, however, of a 
previously healthy subject, sudden onset of 
sore throat, ulceration, gangrene of the 
throat, rapid prostation, and death in three 
days is compatible with the symptom- 
complex that obtains in agranulocytosis. 

In 1860 Musset® encountered a similar 
case but with recovery: 


A young man aged 22, giving a history of 
typhoid fever (time not stated) complained of 
fever and malaise on June 2. The next day the 
pulse was 120, the tonsils red, congested, and 
swollen. The left tonsil was covered with a 
creamy pultaceous non-adherent coat. The 
patient burned with fever, the skin became 
dry, and delirium set in. From the mouth 
came a foetid odor. The left tonsil was gray 
and sunken; the gangrene progressed. The 
salivation became foetid, and bloody. The 
voice was suppressed and cough developed. 
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On the thorax there appeared a large ecchymo- 
tic plaque. The breath became more foetid and 
the tonsil broke down. It looked as though the 
terminus was to ensue shortly. Applications of 
iron perchloride were given locally; the ulcera- 
tive process began to subside, and the clinical 
course became mild. The patient recovered. 


Primary ulceration of the throat occurs 
in the leucemias and aplastic anemia, and 
the secondary ulcerations in syphilis, 
malaria, anthrax, glanders, scarlet fever, 
diphtheria, Vincent’s angina and typhoid. 
The recovery of this patient obviously 
excludes the first two and the absence of a 
negative history outrules the remaining 
ones except typhoid fever, a relapse of 
which this may be. Ludwig’s angina does 
not assume this overwhelming and rapid 
course. 

In 1865 Trousseau’ described this disease 
entity very minutely under the title 
‘““angines gangreneuse.” He writes thus: 


But independent of gangrene produced 
secondarily (to dysentery, typhoid fever, 
variola, scarlatina, and diphtheria) there is a 
kind of primary gangrenous angina that must 
be regarded as a disease entity in itself having 
for its fundamental character necrosis of the 
pharyngeal mucous membrane involving some- 
times the cheeks and the lips at the onset and 
comparable to gangrene of the mouth. This 
primary gangrenous angina is unrelated to any 
preceeding illness, unassociated with epidemic 
circumstances . . . , attacking subjects some- 
times the most vigorous in appearance, attack- 
ing them without cause, and terminating in 
death with variable rapidity in an overwhelm- 
ing manner much as in malignant diphtheria, 
and with frightfully grave consequences which 
I shall here relate. It may also end in 
recovery. . . . This gangrene is characterized 
by the presence on the tonsils of black or gray 
black plaques circumscribed by yellow borders 
which are more or less prominent. While the 
lesion spreads a slough tends to detach itself 
from the soft parts. When the slough has fallen 
whether spontaneously or by cauterization one 
sees in its place a more or less deep ulceration. 
The gangrene may remain limited to one spot 
but in other cases it extends to the neighboring 
parts involving the soft palate, the uvula which 
it may destroy more or less completely, the 
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posterior part of the pharynx and the aryepi. 
glottis folds. The mucous membrane surround- 
ing the destroyed parts is red, livid, an 
violacious and presents the characteristics o: 
an edematous inflammation. 

The foetid breath of the patient is charac- 
teristic, being more marked as the lesion i: 
extensive and deep. This gangrenous odor has 
been compared in some cases to that of feca! 
matter. The patients complain of marked pain 
in the throat which is aggravated during 
deglutition. The cervical glands become 
swollen, sometimes as marked as in malignant 
diphtheritic angina, and at other times this 
glandular swelling is lacking while it always 
exists in diphtheritic angina. It has very grave 
symptoms, the general state is poor, anorexia 
marked, and the lowering of the body tempera- 
ture notable. The skin of the extremities is 
violaceous such as one sees in the algid state 
of cholera and this points to disease of the blood 
and general circulation. There is no febrile 
reaction; far from it; the heart beat and pulse 
rate fall much below normal. Death follows 
this depression of the vital forces, and the 
patient dies either in syncope, the intelligence 
remaining intact up to the end or he may die in 
coma. 

This patient whom I have attended... 
will give you an idea of the things that can 
occur in this kind of gangrenous angina. He 
is the son of our honorable confrere, a young 
man aged 234 years, a student externe belong- 
ing to one of the services of this hospital [I’ 
Hétel Dieu de Paris]. He is large, strong, of 
good constitution, and of a predominantly 
nervous temperament, who has complained 
during the past several months of frequently 
feeling tired and falling into a state of dis- 
couragement without cause. Following a mild 
stomatitis he became easily provoked, was o! 
an irritable humor, and from time to time was 
bothered with neuralgic pains. In this state 
notable change had occurred in him. His 
physiognomy became altered and his habitua! 
pallor became very marked. On Aug. 8, 185: 
he was taken without appreciable cause wit! 
malaise and chills. He refused to eat and pre- 
ferred to lie down. The following day the let: 
tonsil was inflamed, light in color, without an: 
marked febrile reaction, but accompanied by 
very marked weakness. Three or four day- 
after, the father alarmed by grave state of hi 
son, called in consultation our colleagues. 
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Irs. Boucher de la Ville-Jossy and Legroux. 
‘hey were unable to find anything particular 
wutside of the throat, but were struck by the 
oetidity of the breath. . . . On the 16th or 
(7th of Aug. . . . on examining the throat I 
‘ound on the anterior pillar of the left side a 
necrotic plaque which appeared to involve the 
soft palate. . . . The following days the fever 
was almost none . . . there was some difficulty 
in swallowing and the voice had a nasal twang. 
(he breath was extremely foetid .. . the 
pulse became frequent and small. The gangrene 
of the pharynx extended very little; there was 
no glandular adenopathy. . . . On Sept. 7 the 
patient became delirious and continued so 
until death two days later. 


In his treatise on “Diseases of the 
Pharynx, Larynx, and Trachea,” Mac- 
Kenzie® in 1880 defined the putrid sore 
throat (angina putris, Lat.) as “‘A primitive 
gangrene of the pharyngeal mucous mem- 
brane constituting an infection per se, and 
originating independently of any other 
malady, such as diphtheria, scarlet fever, 
etc.” always appearing “to be the result 
of blood poisoning,” commencing “as a 
a severe inflammation which quickly leads 
to gangrene.”’ It begins with sore throat, 
rapid development of gangrene, occa- 
sionally considerable swelling of the cervi- 
cal glands, and extreme prostration, the 
patient dying in syncope. Sometimes edema 
of the glottis proves fatal. The smell is 
especially foul. The gangrenous process 
commences back of the pharynx, pillars of 
the fauces, and the tonsils. The cases that 
follow scarlet fever and measles, he empha- 
sizes, “do not belong to the group of putrid 
sore throat.” The disease must be differ- 
entiated from diphtheria in which the 
‘hroat membrane is at first white; in putrid 
sore throat it is black. “‘ Putrid sore throat 
; only a local manifestation of a profound 
ood poisoning. The prognosis is neces- 
arily grave.” Of his 5 cases, only 2 re- 
overed. Of interest here is a fact, stressed 
ecently by Roberts and Kracke,°® that 
vlacKenzie observed the greatest occur- 
ence of “this disease in physicians, nurses, 
nd students.” 

Much of the literature on the putrid sore 


Stenn—Agranulocytosis 


American Journal of Surgery 561 
throat or acute infectious phlegmon of the 
pharynx written before 1900 refers to the 
reports of Senator’? who in 1888 called 
attention to “a little recognized disease, 
neglected clinically” and concerning “itself 
with dangerous and often fatal illness.” In 
the presence of the renowned Virchow he 
submitted these 4 cases: 


The first case is that of a 36 year old male 
machinist, who had never been ill before. He 
was admitted to the hospital with high fever, 
restlessness, and stupor. The story elicited 
was that he had been hoarse for one day, 
recovered, then contracted a cold while heated 
up after drinking ice cold beer. He complained 
of pain in the neck and difficulty in breathing. 
His neck was swollen and tender, on the left 
side, and the mouth and throat reddened. The 
mentality was clouded. The urine showed a 
little albumin. He died on the third day with- 
out suffocation. Necropsy showed an extensive 
phlegmon of the peripharyngeal tissues around 
the great vessels reaching down to the upper 
portion of the chest, very marked gastritis, 
inflammation of the jejunum and _ paren- 
chymatous nephritis. 

In the second case, after having injested ice, 
this patient, a merchant aged 29, took ill with 
a severe gastritis and diarrhoea. Pain on 
swallowing followed with hoarseness, dyspnoea, 
and swelling on the left side of the neck. The 
left tonsillar region was painful and tender. 
The patient grew worse and died on the fourth 
day without suffocation. Necropsy showed 
phlegmon profunda pharyngea sinistra with 
extension to the larynx; phlegmon of the ary- 
epiglottic ligament; necrosis of both vocal 
cords; marked hyperplastic splenic tumor, 
myelitis hemorrhagica, and kidneys with 
numerous areas of coagulation necrosis. 


Senator saw two other patients, one old 
and one young, with similar complaints 
and findings, death having occurred within 
the first week, and feels sure that he had 
experience with many others. This disease, 
he states, is one of a primary pharyngitis 
distinct from the throat complications 
produced in glanders, anthrax, diphtheria, 
scarlet fever and Ludwig’s angina, and it 
“begins with slight fever, clouding of the 
sensorium, pain over the neck, later hoarse- 
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ness, then difficulty in breathing and 
swallowing. Its prognosis is absolutely 
unfavorable.” He noted the malignant 
nature of the edema of the glottis, the 
frequency with which the epiglottis and 
cords are involved, and the hemorrhagic 
infiltrations in the gastric and intestinal 
mucosa. He further observed that death 
occurs by paralysis of the heart or edema 
of the glottis. 

Stimulated by this contribution Maurin"! 
undertook in 1889 a detailed study 
of “‘Pangine gangreneuse primitive” and 
found vague suggestions of it throughout 
the early medieval literature. He mentions 
the work of Howe! (1765) and Samuel 
Bard'* (1771) whose early studies on 
gangrenous angina are noteworthy. Maurin 
collected 10 cases of which 4 died; 6 were 
of the gangrenous type of angina limited 
to the tonsil, and 5 of the diffuse type 
extending to the pharynx, the soft palate 
or the buccal mucosa. One of the several 
-ases he describes reads as follows: 


Josephine B., aged 21, had always been in 
perfect health; up to the last few days she had 
lived in the country. Six weeks ago she went to 
Paris to seek a position as a domestic. Her 
lodging and food left nothing to desire and her 
work was not fatiguing. Her menstrual periods 
were regular since the age of 14. She was not 
fat and had no venereal disease of any kind. 
Eight days ago on returning to Trouville she 
complained to her employer of pain on swallow- 
ing. The following day the pain persisted but 
as she did not feel badly and her appetite was 
good, she continued to work as usual. Three 
and four days passed: she was not better. The 
dysphagia was worse. Her employer looked in 
her throat and saw a white patch on her left 
tonsil and rushed her to the hospital thinking 
it was a contagious disease. This was Oct. 17, 
1888. 

She was a girl of excellent constitution with 
a fine figure. The left tonsil was 3 times as large 
as the right and jutted up between the two 
pillars. Its color was pale and anemic, and it 
was edematous. On its internal surfaces was a 
grayish oval plaque... sharply circum- 
scribed, slightly depressed and limited by 
healthy tonsillar tissue, its periphery an inflam- 
matory areola of violet red. Nothing was 
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present on the right tonsil. If with the forcep 
this gray material was lifted it was found t 
be not simply attached to the surface of th: 
gland but it adhered very intimately to th: 
subjacent parts and at a depth that was quit 
profound. The lesion was soft, pulpous, an 
with a foetid odor. Examined under the 
microscope it consisted among other things o! 
joining fibres containing pus and granulation 
tissue. The patient complained of a bad odor 
in the mouth. Careful examination of the 
submaxillary or the retro-maxillary glands 
showed not the slightest enlargement. 

The voice was slightly hoarse but not nasa! 
The movement of the soft palate was intact; 
there was not the slightest eruption on the skin. 
The digestive and intestinal function was 
normal. The urine contained neither sugar nor 
albumin. The treatment consisted of quinine 
sulphage, potassium chlorate gargles, and 
cauterization of the lesions with perchloride. 
On Oct. 19 the plaque attained the size of a 
franc. The patient presently began to suffer 
more. Still no adenopathy. On the 21st the 
patient underwent a marked change in ap- 
pearance. She was pale, her eyes dull and she 
complained of headache, feebleness, and loss 
of appetite. During the night she had a severe 
chill lasting 15 minutes and a second less severe, 
at 7:00 A.M. The pulse was go, the temperature 
38.8°. The eschar was not increased in size but 
a slough was commencing. The color was now 
a gray-black; cauterization with iron per- 
chloride persisted in. On the 22nd and 23rd 
there occurred insomnia and a little diarrhoea. 
The odor from the mouth was foetid and 
gangrenous. On the 25th, however, the patient 
was better and less pale, the temperature being 
38.8°. On the 27th the tonsillar lesion subsided 
and three quarters of it sloughed, leaving a 
deep irregular fiery red ulcer. From then on she 
recovered slowly. 


In_ his 


Blumenau!' 


1896, 


study in 
declares that primary gangrene of the 


throat “appears most frequently among 
adults,” and seems to be “‘caused by 
certain bacteria.”’ He continues: 


The circumscribed form of gangrene shows 
one or more oval or normal grey or grey-black 
or entirely black plaques extending deeply an: 
surrounded by flat viscid borders. The mucos: 
about them is edematous and livid. After the 
gangrene is sloughed deep ulcers remain which 
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radually scar. In many cases the ulcer extends 
‘eeply involving the epiglottis, tongue, and 
irynx. In the diffuse form the gangrene spreads 
apidly down the throat and may extend into 
he esophagus and larynx. At first the tonsil is 
ivid, then gray-black. The borders are promi- 
vent and later irregular. After the slough there 
remains a deep loss of tissue. Despite this 
ntense destruction healing can take place. . . . 
{t begins with general malaise and depression, 
ometimes severe chills with high fever and 
severe pain in the throat on swallowing. The 
submaxillary and parotid glands may become 
swollen. The odor of the saliva is stinking. The 
breath becomes foul and takes a fecal odor. 
Headache, weakness, prostration, and marked 
thirst are associated. Recovery may occur. 
Most of the time hemorrhages appear in the 
nose and throat. The patient dies of septic 
poisoning. 


He attended the following cases: 


On Jan. 18, 1893 a soldier aged 26 years, 
suffered from catarrhal jaundice which soon 
cleared. On Feb. 13, he complained of headache 
and difficulty in swallowing. The temperature 
rose to 38°c. The throat was reddened and livid. 
On the free margins of the gums there developed 
a dirty border. On Feb. 24, he suffered from 
aphonia and on Mar. 1, a round dirty plaque 
developed on the right tonsil. The fetor to the 
breath was marked. The plaque sloughed 
and a deep round ulcer appeared. Salivation 
was increased. On the floor of the ulcer was a 
black deposit extending to the anterior pillar. 
Dizziness and marked weakness followed. 
The saliva became bloody. Anemia was pro- 
found. On Mar. 12, the destruction in the throat 
was still greater. Coughing, the patient brought 
up almost pure blood. The patient was very 
weak and pale. Every night he had a moder- 
itely severe hemorrhage from the throat. On 
\lar. 24, the patient went in deep collapse and 
died, the lesions of the throat having sloughed 

nd left a deep cavity. 

Necropsy showed anemia of the lepto- 
neninges, many punctate hemorrhages over 
he cerebellum. The entire right tonsil and 
ight half of the soft palate were a black 
tinking mass with the root of the tongue 
onverted into a black mass. The larynx was 
lear, the tissues generally very anemic. 


These cases and others reported under 
he title putrid sore throat or acute 
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infectious phlegmon of the pharynx may 
possibly be those of pure agranulocytosis. 
Certainly, the clinical pictures of each are 
identical and there is no reason to believe 
that the latter was ushered into existence 
with the birth of the twentieth century. 
It is very true that many of the cases 
listed under the category of putrid sore 
throat are secondary to typhoid, malaria, 
smallpox, scarlet fever, diphtheria, glan- 
ders, anthrax, syphillis, erysipelas, Vin- 
cent’s agina and Ludwig’s angina, and that 
some are manifestations of lymphatic or 
myelogenous leucemia and aplastic anemia. 
The cases described in this paper might be 
attributed to malignant scarlet fever with- 
out the associated rash, to overwhelming 
malaria, typhoid fever, or smallpox, in 
which the characterizing clinical pictures 
are absent, or even to acute aplastic 
anemia. Indeed, I have seen 2 cases of this 
last mentioned disease, having clinical 
syndromes identical to those listed here. 
In the last analysis, however, the diagnosis 
of agranulocytosis can be made only by 
virtue of the blood count and blood smear. 
Nevertheless, it is my feeling that some 
of the cases of the putrid sore throat, the 
acute phlegmonous pharyngitis of the 
older writers, may represent the clinical 
entity known today as the syndrome of 
Werner Schultz, or agranulocytosis. 


SUMMARY 


The history of the putrid sore throat is 
traced and case histories are described to 
demonstrate the close resemblance between 
this syndrome and that of agranulocytosis, 
suggesting that possibly these two names 
refer to the same malady and that agranu- 
locytosis may be an aged disease. 
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PractricAL TALKS ON Heart DISEASE. 
By George L. Carlisle, M.p. Springfield, II]. 
Charles C. Thomas Co., 1934. 


According to the author, “This book is 
written expressly for the general man.” As 
such, it answers its purpose admirably. The 
subject is discussed without the technical 
emphasis on details so often stressed in the 
larger volumes. The general practitioner who 
masters this work will be pretty well up-to-date 
on the subject of heart disease. 


Dit BLUTTRANSFUSION IN THEORIE UND 
Praxis. Hans Wildegans, m.p. Berlin, 
Julius Springer, 1933. 


This is a useful litthke monograph of 157 
pages on blood transfusion. The author takes 
up first the blood grouping and the problems 
involved. Then he describes and illustrates 
the different techniques, and finally he dis- 
cusses the indications and contraindications. 
The text is well documented with references to 
the literature. 


Tue TREATMENT OF INJURIES OF THE 
Heap AND Spine. By Jewett V. Reed, 
M.D. Indianapolis, C. E. Pauley & Co., 
Inc., 1934. 


The author is to be congratulated for con- 
densing into less than 100 pages our modern 
conception of the proper management of head 
and spine injuries. 

His leaning towards conservatism in with- 
holding meddlesome operations will meet with 
wholehearted approval by our best surgical 
minds. 

Some of the high lights are appropriately 
repeated here, viz: (1) Repeated taps for bloody 
spinal fluid with some few contraindications. 
(2) Intravenous 50-100 c.c. of 50 per cent glu- 
cose solution every twelve hours for coma and 
edema of the brain. (3) Advice against the use 
of morphine. (4) Surgery in only 10 per cent 
of all cases with definite indications. 

The chapter on injuries to the spine with an 
illustrated description of a laminectomy opera- 
tion is well written. This procedure is advised 


for all cases of immediate paralysis with los 
of sensation below level of the lesion. Th: 
timely information imparted in this brochu: 
should be accessible to physicians and hous: 
surgeons whose lot it is to treat the ever in 
creasing list of this type of injury. 

The next unconscious victim unable t 
protest against ill-advised interference may 
be one of us. Dr. Reed’s work offers sane advic: 
and should be used as an authoritative guidk 
in standardizing treatment. 


THE RapioLtocy oF BNoEs AND JoINTs. 
By James F. Brailsford, m.p. Balt., William 
Wood & Co., 1934. 


The volume of 500 pages is not only an 
excellent text book on bone diseases but may 
be used as a reference book as well. The idea 
of arranging the contents according to the 
regions of the body has certainly its advantages 
if used in reference work; on the other hand 
repetitions inevitably result. For this reason 
the book may be of greater value to the more 
experienced reader than the beginner. The 
clinician and the roentgenologist will find a 
wealth of material cited in brief and concise 
manner demonstrating the authors extensive 
experience and knowledge of the world’s 
literature. 

The book contains 310 excellent illustrations, 
however, the reader might appreciate more of 
them in the next edition (sella turcica, etc.). 

The book is a welcome addition to the library 
of the clinician and the roentgenologist. 


GELENKSTEIFEN UND GELENKPLASTIK. 
By Professor Dr. Erwin Payr. Berlin, 
Julius Springer, 1934. 


This work from the pen of the greatest bon: 
surgeon in Germany is of tremendous signifi 
cance for all the future development of thi 
special branch of surgery. The author starte: 
to write a book about plastic operations fo 
the restoration of function to ankylosed joints 
He began with an introduction to the subjec 
and found then that it led him to a discussio! 
of the whole subject of the pathologica 
processes which lead to joint crippling. Wit! 
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characteristic thoroughness and with a pro- 
‘ound familiarity he has given us a voluminous 
reatise on joint pathology whose equal we 
are not apt to see in a generation. The forth- 
coming second volume is to deal with the actual 
operative technique, and the results which may 
be obtained by such imterventions. 

It would be gratuitous to attempt to review 
the contents of this first volume; it is so vast 
and inclusive that it scarcely permits of review. 
Suffice it to say that all aspects of joint 
pathology are here covered: the effects of 
traumatism, of infection, of degeneration, and 
of congenital factors. The author’s wide 
experience is here reflected, and the reference 
to the literature are voluminous and inclusive. 

To those who read German with ease this 
volume will be a mine of information, although 
some application will be required. It is to be 
hoped that a suitable translation will be made. 
The value of the contribution can hardly be 
overestimated. 


Die Lurt- UND FETTEMBOLIE. By Sieg- 
fried Hoffheinz. Neue Deutsche Chirurgie 
Band 55. Stuttgart, Ferdinand Enke, 1933. 


This book is based on a critical review of 950 
articles and monographs dealing with air 
embolism and 40 dealing with fat embolism. 
It is a difficult task, unusually well done, by a 
man who not only reviews what others have 
done but points out where further research is 
needed. 

The book will be of great value not only to 

research workers but to teachers and surgeons. 
\Mlany practical questions are asked and 
answered, such as ‘‘Where does the air enter 
the circulation and how does it enter? When 
ire functional disturbances to be expected? 
Vhy is there a free interval between the 
ntering of fat into the circulation and the 
ppearance of symptoms?” Information is 
‘iven as to diagnosis, differential diagnosis, 
prophylaxis, and prognosis. There is even a 
napter on the technique of postmortem 
examination in these cases. 


PuysicaL D1acGnosis. By Richard C. 
‘abot, M.p. Ed. 11, Balt., William Wood 


Co., 1934. 


The fact that this is the eleventh edition 
n itself makes it 


interesting. Not many 
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medical works endure so long. The book has 
been a standard for many years and the new 
edition is entirely up-to-date. The latest data 
on heart disease and x-ray examination in 
tuberculosis of the lungs are right up to the 
minute. Old illustrations are replaced by 
modern ones and a great many new ones are 
added. The author has succeeded in making a 
book of less than 600 pages which may be 
accepted as one of the best text and reference 
works on this all important subject. 


PRACTICAL SURGERY OF THE ABDOMINAL 
AND Petvic Recions. By James William 
Kennedy, M.p., Ed. 2, Phila., F. A. Davis 
Co., 1934. 


This work is confined to an exposition of the 
ideas of Dr. Joseph Price, one of the most 
famous teachers of surgery that this country 
has ever had. It represents not a conventional 
textbook, for its chapters are really a series 
of monographs based on Dr. Price’s teachings. 
First published in 1926, the book has been 
revised and extended and offers to the surgeon 
an interesting course on supplementary or 
perhaps postgraduate reading. 


SurGICAL APPLIED ANaAToMy. By Sir 
Frederick Treves, Bart. Ed. 9, Rev. by 
C. C. Choyce, m.p. Phila., Lea & Febiger, 
1934. 


The ninth edition of a work first published 
fifty years ago Is in itself a matter of interest. 
This work has stood a long test and has been 
found thoroughly serviceable by students and 
young surgeons. It has been brought up-to- 
date by Professor C. C. Choyce. It is sure to 
retain its place as one of the best compendiums 
of surgical anatomy. 


Arps TO OPERATIVE SuRGERY. By Cecil 
P. G. Wakeley. Ed. 2, Balt. William Wood 
& Co., 1934. 


This second edition by Dr. Wakeley is almost 
a complete rewriting of the original book 
published thirteen years ago by Mr. Orrin. 
The little work confines itself entirely to 
operative surgery and if it is remembered that 
this is only an aid and not a textbook on the 
subject, it may be found to be of distinct va lue 


566 American Journal of Surgery 

Bopy MECHANICS IN THE STUDY AND 
TREATMENT OF Disease. By Joel E. 
Goldthwait, mM.p. Lloyd T. Brown, m.p., 
Loring T. Swaim, m.p. and John G. 


Kuhns, M.p. Phila. J. B. Lippincott Co., 
1934. 


This work from the famous department of 
orthopedics at Harvard gives in concise and 
readily digestible form much of the information 
that is otherwise not available to the average 
practitioner. Exception may be taken to the 
terminology which permits of the use of such 
terms as “acute medicine” and “chronic 
medicine.” The material contained in this 
volume is such as to make it of extreme value. 
In the Preface, the authors state that the 
average practitioner has no knowledge, nor is 
he interested in chronic conditions and “‘it 
is not surprising that so many seek relief at the 
hands of the irregular practitioner.” This 
point is well taken and with this volume at 
hand, the average practitioner will now be 
able to overcome some of the deficiencies in 
his knowledge along these lines. 


OsTEOMYELITIS. ITs PATHOGENESIS, 
SYMPTOMATOLOGY AND TREATMENT. By 
Abraham O. Wilensky, mM.p. N. Y., 
The Macmillan Co., 1934. 


The appearance of a complete discussion 
of the pathology, diagnosis and treatment of 
osteomyelitis is indeed acceptable today. The 
author has made a thorough clinical study of 
the subject and the unusually complete bibliog- 
raphy is an indication of the literary research 
that has been made in its preparation. Well 
illustrated and well written, this monograph 
will be found of extreme value by those wishing 
to know more about the subject than is 
generally included in textbooks and systems. 


BENIGN, ENCAPSULATED [TUMORS IN THE 
LATERAL VENTRICLES OF THE BRAIN. 
DIAGNOSIS AND TREATMENT. By Walter 
E. Dandy, m.p. Balt., Williams & Wilkins 
Co., 1934. 

As the author states in his Preface, “the 
surgical and diagnostic story of a group of 
tumors occupying the lateral ventricle of the 
brain is presented.”’ It is the kind of thorough 
and exhaustive study that we have come to 
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expect from the author and represents the las 
word on the subject. The analysis of a series « 
cases has come to be the logical and accept« 
method in the teaching of brain surgery 
American surgery is to be congratulated o 
having this contribution from a past mast 
of the subject. Even though comparative! 
few surgeons are apt to see, or at least to 
handle, such cases it would be well if knowledg 
as to the possibilities of operations on brain 
tumors was more widely disseminated. \\ 
know of no better method for this than th: 
monographs of Dr. Dandy. 


System OF Diet WritiNc. By William 
S. Collens, M.p. N. Y., Form Publishing 


Co., 1933. 


This book opens with a diet calculator where- 
by the turn of the dial will show the protein, 
fat and carbohydrate contents of food. The 
balance of the work arranges various diets in 
chart form in a thoroughly practical manner. 
Printed diet lists with space for the selection 
of individual diets are included; these may be 
torn out and presented to the patients. This is 
one of the most practical means for the assign- 
ment of diets we have yet seen. 


CLINICAL PATHOLOGY OF THE JAWS 
WITH A HISTOLOGIC AND ROENTGEN STUDY 
oF PracticaL Cases. By Kurt H. Thoma, 
p.M.D. Springfield, IIl., Charles C. Thomas, 


1934. 


Based on twenty years’ work in the labora- 
tory of the Harvard University Dental School, 
this splendidly illustrated work presents a 
complete and up-to-date review of this all 
important subject. This work should prove to 
be indispensable to dentists and it will be found 
an exceedingly valuable work of reference fo: 


surgeons. 


1934 YEAR Book oF RapioLocy. D1Ac- 
Nosis. Ed. by Charles A. Waters, M.D. 
TuHerapeutics. Ed. by Ira I. Kaplan, 
M.D. Chicago, Year Book Publishers, Inc., 
1934. 


This annual volume is now in its third ye: 
and maintains the standards set by the first 
two volumes. For a rapid review of the late 
advances in radiological diagnosis and therap\ 
there is no better work. 
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ERRATUM 
In the February, 1935, issue, p. 378, the title “F.A.c.s.’ 
should be omitted following the name of Dr. Edward 
M. Livingston. 
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